


er 
hic 


rk 
50. 











HUMAN BIDLOGY 


arecord of research 
SEPTEMBER, 1941 


VOL. 13 No. 3 


_ 
= 


RELATIVE GROWTH OF THE LIMB SEGMENTS 
AND TAIL IN MACAQUES 





BY HYMAN LUMER AND ADOLPH H. SCHULTZ 
Department of Biological Science, Fenn College; and Laboratory of Physical 
Anthropology, Johns Hopkins University 
INTRODUCTION 


JN an earlier investigation on the anthropoid apes (Lumer, 
1939) it was shown that the relative growth of the limb 
bones conforms to the law of allometry 





—————— y = bx 

in which x and y represent the sizes of two parts of the body, and b 
and a are constants. The values of these constants provide a concise 
quantitative characterization of the growth relations of the parts con- 
cerned, and are thus particularly useful in analyzing and interpreting 
differences in body proportions, both in different ontogenetic stages of 
a particular type of organism and in corresponding stages of related 
types. 

The purpose of the present study is to make a similar analysis for 
the macaques, and to compare the relative growth of the limb segments 
in these forms, as representatives of the catarrhine monkeys, with that 
in the higher primates. The measurements and related data on which 
the study is based were supplied by the second of the two authors, while 
the first is responsible for the analysis and conclusions. 








HUMAN BIOLOGY 








(S)t gis g1g “£Z11 €-z7z1 Zez1 1'Sz1 bp ZE1 £°6E1 glz-vtz b'19z 


£ 5B? PV ” 
(fjoleS gz Sozr Sbzr1 oger f6e1 or Ezbr olz-bfe ooge ~F 2 wpy » 
(z)S°SoS 00g ovr £611 O'gII £611 Lze1 eser gZz-9Sz £°f9z £ & wWpy “s 
(€1)ossh SZ g vor gol! 6S11 gzil 671 1°QZ1 £9z-z0z £-9fz gI “uaan( “ 
ovig SS S*Z9 $°sZ o'zg obZ S*gZ S€g OgI-OII oS z yuejul = sisuaurddipyd “pw 
Lt 36 for z‘ov1 S*1S1 gS z'0Z1 zi 96£-goe bSbe ve S822 PV ™ 
6bgz 1°Zol “-gr1 LOSI £191 o'fg1 I°gZ1 6'IgI 96t-Zze 6'fgf £ 2 wWpy - 
6-Lzz g'b6 6°91 vbr S‘Lb1 ZS 6’991 P'ggI Zo£-gof 9 Zee ZI & wpy i 
(9) o°10z 17g Veil oZi1 ose £'gz1 “ge vbr oof-zbz g'zgz £4 ‘uaane Ps 
o'zsi £79 ell 91g 9°96 9°Sg z76 0°46 ofz-oF1 S°SZ1 OI yueyuy _ 
o1Z 6bz oz oot Ad “lz zie ze bz1-S'g 2Ll ze snjoJ DyjDjnNu “pW 





HIONGIT HIONAT HIONATT HLONAT HLONAT HLONAI HIONAI LHOIGH NOLLVIYVA LHOIGH 


TIVL aNvH Wiv Wav 100d oaT HOIHL FINA JOFONV4 ANOAL WAAWON Tov salads 
~-wa04 waddn 





“‘Ppourej}qo sem aZelaAR IeNi1ed 94} YdIYM IO} susuMeds jo 
Jaquimu dy} 9sed Yee ul JUaSeIdel ,.YIZUI] [Ie], Jopun sosoyjusied ur sioquMuU syy ‘uONUEp uoUeUTIed 3y} 
JO uorja;dusos ay} Aq apruaanf{ 94} pue uOIWUap SNONpdep 9y} JO UOT}e;dWIOD ay} Aq pozeUTUI} SI aBeIs apUeyUI DY] 


SANOVOVI 40 SAINAMS XIS 4O SANVLIS Lindy aNV ‘aIINaAN[ ‘ATILNVAN] 
“IVLa,J NI ‘TIV], GNV ‘SLNAWOAS ANI] ‘MNNU] AO SYALAWITIY NI SHLONA] FOVAAAY ‘I WIAVL 








285 





$621 OZII S'g91 obi S°6S1 $°691 S*z61 O'ggl Sgt-fze ose z SR 2 PV - 
ggI €z1 gg v61 $1 9g zz om. - *s*ee Sgt I 2 wpy e 
141 101 61 vS1 bb €S1 £21 SE iin EOP SS €ze ot 5 w"py » 
oS 46 Iv1 StI of fv1 691 SF = ef tase 6be =O “uaan[ - 
ig Sg $s 6S 19 SZ 09 Lo Ye a yuezuy » 
i) oS ot eb Sb zs Iv gb sees 0g I Snj2.J snusysomau “py 
<1 goes zftg rizr Sgzr fez1 = 66Sz1 | =6ibr LZOE1 = oee-fSz = tobe s SIC HL py ” 
ss ozs o'Zg g'9z1 OfL1 6Zz1 Sof! albi z’Shi oz£-6Zz £°66z oI 2 wpy pe 
= o’goS g°SZ 9601 gZ11 ez g'9II z1e1 9'9zI géz-£Sz golz s & wWpy ” 
= ren gle cit St or ff Le Coe be-ze  ofg)—sS sn24 nas “yy 
x ov vor Sb 1S1 6FI Sz vor a” Saree vit I & wpy snsossads *w 
= SzgoS =s_« £6 gibi g°Zh1 o'zbi gist 8891 g°491 LEE-£6z gg1e v 522 PV a 
© ie 94") £96 f-ghr oes o'Zb1 €°2S1 £941 obi Zee-gig€ = Lbee £ 2 wpy " 
i) ofS Sg eI of1 ée1 Ser gb1 6br tte fe 1 & wnpy x 
Igv 4g €z1 gz zi £1 gb Str : Slz 1 “uaanf ss 
zt $9 76 £6 oo1 66 Zo1 a * 102 I yuejuy ‘ 
$61 of eb bb es ze ob — ome 62 I $nj2,J snos “pw 





(panuyjuoy) 1 AIAVL 

















286 HUMAN BIOLOGY 


MATERIALS AND METHODS 


The data employed consist of measurements on 131 macaques of six 
different species. The names of the species and the number of speci- 
mens of each are given in Table 1. 

More than half the total number of specimens (73) are rhesus 
macaques (M. mulatta). These include a series of 32 fetuses, of which 
26 have been previously described by Schultz (1937a). The postnatal 
specimens, all reared in captivity, were obtained originally from dealers’ 
stock imported from various parts of India. They correspondingly 
exhibit a rather high degree of variability, and possibly include several 
distinct races. The specimens of M. philippinensis, M. irus, and M. 
nemestrinus were with only two exceptions killed in the wild state, the 
first on a single island in the Philippines and the last two in one locality 
in Borneo. On the other hand, the individuals of the species M. sinicus 
and M. speciosus are all captive, the former emanating entirely from 
the Carnegie Colony in Baltimore. 

The measurements used in the investigation are trunk height, thigh 
length, leg length, foot length, knee height, upper arm length, forearm 
length, hand length, and tail length. These are external measurements 
made on preserved specimens. The technique by which they were ob- 
tained has been fully described by Schultz (1929) and need not be re- 
peated here. 

Measurements on the outer body are of course less accurate than 
those made directly on the skeleton. There is nevertheless reason to 
believe, as will be shown below, that the present ones are sufficiently 
accurate to be comparable to the corresponding bone measurements. 
That their reliability is high is indicated by the fact that remeasurement 
of three of the specimens after an interval of several years yielded 
values which in no instance differed from the original ones by more 
than three per cent. The external measurements also offer an advantage 
in that they permit some measure of trunk size, which is practically 
impossible to obtain from skeletal material. 

The investigation covers the growth of each of the limb segments 
and the tail in relation to the trunk, and also in relation to other 
segments. The data were found to be sufficient for an analysis of both 
prenatal and postnatal relative growth in M. mulatta, and of postnatal 
relative growth in M. philippinensis. In each case the measurements 
were grouped into convenient size classes, and the mean values of these, 
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Average lengths of the limb segments and the tail with increasing trunk height 
(all in mm.) in M. mulatta and M. philippinensis 


(The numbers in parentheses under “Tail Length” represent in each case the 
number of specimens for which the particular average was obtained.) 





UPPER FORE- 





NUMBER TRUNK KNEE THIGH LEG FOOT ARM ARM HAND TAIL 
HEIGHT HEIGHT LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH LENGTH 
M. mulatta (Prenatal Stages) 
5 17.8 7.0 7.5 5.7 7.2 8.2 6.6 5-5 12.0 
4 48.3 218 22.1 18.8 21.8 218 18.9 16.4 34.3 
8 78.9 = 41.5 399 354 470 382 346 323 69.6 
15 103.7 59.2 55-4 51.0 67.9 51.6 47.9 45.2 I01.1 
M. mulatta (Postnatal Stages) 
3 136.7 76.7 73-3 68.3 81.3 67.0 61.7 53-7. 131.3 
3 161.3 87.7 863 767 4927 740 707 60.3 139.3 
I 189.0 120.0 113.0 108.0 110.0 103.0 98.0 70.0 173.0 
3 224.0 119.0 112.3 104.3 112.0 06.7 92.3 70.3 178.3 
5 250.4 1384 1324 1224 «+1280 111.6 # 107.2 78.4 192.8(4) 
I 286.0 167.0 159.0 150.0 146.0 133.0 129.0 93.0 223.0 
7 320.1 162.9 157.6 146.3 146.9 136.3 131.4 93.6 219.7 
I! 3406 1688 168.7 51.0 1490 146.3 138.2 96.7. 232.5 
6 367.5 11818 1795 163.7 1580 1518 1483 104.8 260.1 
I 396.0 199.0 1980 180.0 1700 163.0 #861580 103.0 284.0 
. philippinensis (Postnatal Stages) 
I 110.0 66.0 62.0 58.0 69.0 61.0 55.0 44.0 262.0 
I 180.0 101.0 95.0 90.0 95.0 90.0 80.0 59.0 366.0 
4 213.5 120.3 4116.0 107.5 II1.5 105.5 99.3 71.5 434.8 
6 233.8 125.3 ma 8 2189 114.3 110.0 104.3 73.5  450.8(5) 
8 251.1 133.0 1303 1188 1194 1169 110.9 78.0 483.8(5) 
5 269.0 139.2 138.6 125.4 #1266 1222 &°&«1182 84.5  523.8(4) 
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which are given in Table 2, were used in the analysis. Although it 
would be desirable to treat the sexes separately, the number of specimens 
proved to be too small to permit such a procedure. Preliminary plots 
of all the individual measurements, however, showed no appreciable 
differences between males and females; hence it was considered justifi- 
able to lump them together. 

In six specimens—one of M. mulatta and five of M. philippinensis— 
the tail was bitten off or otherwise lost. The number of specimens for 
which tail length is given is therefore somewhat lower than in the case 
of the other measurements. 
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Fic. 2. Dousie LocaritHmic Prot or (a) Lenctu or Lower Limp, (b) LENGTH oF 
THIGH, AND (c) Lenctu or Lec Acainst TRUNK HEIGHT IN MACACA MULATTA 





The data for the remaining species are inadequate to permit individ- 
ual analyses. These were used only for the purpose of determining the 
average values of the postnatal relative growth constants in all the species 
combined. For this the values given in Table 1 were employed, in a 
manner to be described more fully in the next section. 

To test the applicability of the law of allometry, the length of one 
part was plotted against that of another on a double logarithmic grid. 
If the equation is applicable, the points on such a graph fall along a 
straight line of slope a and y-intercept log b. The values of these con- 
stants were calculated by the regression method of least squares (Feld- 
stein and Hersh, 1925a), and their standard errors by the methods 
described by Feldstein and Hersh (1935b) and Lerner (1936). 
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RESULTS 


Figs. 1, 2, and 3 show the curves obtained by plotting logarithmically 
the lengths of the thigh, leg, foot, upper arm, forearm, hand, lower 
limb, upper limb, and tail against trunk height in M. Mulatta. The 
length of the lower limb was taken as the sum of thigh length and knee 
height, and that of the upper limb as the sum of upper arm, forearm, and 
hand lengths. It would no doubt be preferrable to use a measure of 
lower limb length which includes the foot. Such a measure is un- 
obtainable, however, since neither the sum of thigh, knee and foot 
lengths nor that of thigh, leg, and foot lengths is equal to the exact 
total length of the limb. 

On the whole, the points conform rather well to the fitted lines, 
indicating that the law of allometry provides a valid representation of 
the data. Although there are in some cases one or two points which 





mM 
°o 
' 











1 j ] 


l i L l 
20 3040 60 100 200 400 mm. 
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deviate markedly from the curves, each of these represents only a 
single individual ; consequently these deviations are not serious. 

For each relationship two distinct lines are required to fit the data, 
the first for the prenatal period and the second for the postnatal. In all 
instances the break between them occurs at a value of trunk height 
corresponding approximately to the time of birth. There is thus at this 
time a sharp change in the growth rates of the limb segments and the 
tail in relation to that of the trunk. 

The values of the constants log b and a for these relationships may 
be found in Table 3. The constants a, which represents the ratio of 
the percentage growth rates of the parts y and +, is of particular interest. 
In the present instance the values of a for the prenatal period are all 
greater than 1, whereas those for the postnatal period are all less than 
1. Hence the percentage growth rates of the limb segments are higher 
than that of the trunk during fetal life, but are lower after birth. It 
may be noted here that a similar conclusion was reached by Schultz 
(1933) through the comparison of size indices. 

In the upper limb, the value of a during prenatal development is 
highest for the hand and lowest for the upper arm. There exists, 
therefore, a growth gradient extending along the axis of the limb, with 
the point of the highest growth intensity located in the hand. In post- 
natal life, the relative growth rates of the upper arm and forearm are 
approximately equal, and are considerably higher than that of the hand, 
which exhibits at birth a much greater decrease in the value of a than do 
the other upper limb segments. The growth pattern in the lower limb 
completely parallels that in the upper, both before and after birth. 

In the upper limb/lower limb relation, the prenatal and postnatal 
values of a are both greater than 1. These values may be misleading, 
however, since the measure of lower limb length employed does not 
take into account the length of the foot. It is evident that the inclusion 
of the foot would increase the value of a for the prenatal period but 
would decrease it for the postnatal. Hence during prenatal life the 
upper limb clearly grows more rapidly than the lower limb, which 
suggests the possible existence in the trunk of an antero-posterior 
growth gradient, decreasing posteriorly. On the other hand, it seems 
doubtful whether there is any significant difference in the growth rates 
of the two limbs during postnatal life. 
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It is important to recognize that these gradients, which are derived 
from average measurements for the group, do not necessarily represent 
the distribution of growth intensities in each individual. In Notonecta 
undulata, as Clark and Hersh (1939) have shown, the constants calcu- 


TABLE 3 


Values of log b and a, with their standard errors, for Macaca mulatta 








RELATION Loc b 





Prenatal stages 


TE 5 bac tincditage —0.5550 + 0.0093 
EE cvcwine donate debe —0o.8086 + 0.0093 
OS Se eee —0.7725 + 0.0425 
Upper arm/Trunk ............ —0o.4058 + 0.0112 
Porenran/Tramk .............. —0.6027 + 0.0123 
BETES cececdicccscesens —0.7782 + 0.0174 
EE sc datesxl eas dbus —0.4680 + 0.0284 
Lower limb/Trunk........... —0.3192 + 0.0113 
Upper limb/Trunk ........... —0.1508 + 0.0226 
I, sca circeinw a neaicin anny —0.2010 + 0.0016 
EE SAR a Sree —0.1460 + 0.0432 
Forearm/Upper arm.......... —0.1654 + 0.0002 
Hand/Upper arm ............ —0.3126 + 0.0040 
Lower limb/Upper limb....... —0.1616 + 0.0108 


Postnatal stages 


CEL, Gcncnccanueiene’ —0.0262 + 0.0376 
RES er et eee —0.0247 + 0.0494 
EE sian, ccarienww ates 0.5233 + 0.0386 
Upper arm/Trunk ............ 0.0074 + 0.0414 
Forearm/Trunk ............. —0.0770 + 0.0405 
EES ee ere 0.3239 + 0.0245 
I ie delve cbee cs 0.6758 + 0.0452 
Lower limb/Trunk ........... 0.3267 + 0.0412 
Upper limb/Trunk ........... 0.5376 + 0.0349 
ST Cibctcbackestdnnes —0.0038 + 0.0290 
OEE Geb vbeetscckedsie 0.5436 + 0.0843 
Forearm/Upper arm ......... —0.0806 + 0.0165 
Hand/Upper arm ............ 0.3307 + 0.0278 


Lower limb/Upper limb ...... —0.2503 + 0.0306 


1.1382 = 0.0051 
1.2458 + 0.0050 
1.2879 + 0.0153 
1.0489 + 0.0060 
1.1302 + 0.0067 
1.2049 + 0.00905 
1.2213 + 0.0149 
1.1774 + 0.0062 
1.1535 + 0.0123 
1.0944 + 0.0008 
1.1326 + 0.0088 
1.0776 + 0.0008 
1.1491 + 0.0028 
1.0190 + 0.0059 


0.8903 + 0.0153 
0.8737 + 0.0202 
0.6544 + 0.0126 
0.8501 + 0.0169 
0.8766 + 0.0165 
0.6573 + 0.0122 
0.6708 + 0.0170 
0.8713 + 0.0169 
0.8074 + 0.0132 
0.9837 + 0.0105 
0.7346 + 0.0076 
1.0292 + 0.0079 
0.7671 + 0.0145 
1.0784 + 0.0125 
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lated from average values of the measurenments disclose an antero- 
posterior gradient for the growth of the legs in relation to the growth 
of the body, with the maximum in the first leg. On the other hand, 
in the gradients determined for single individuals the maximum lies in the 
first leg in only about half the cases; in the other half, it generally lies 
in the second leg. Obviously, in such circumstances the results obtained 
from averages may be misleading. In view of the variability of M. 
mulatta mentioned above, it is not unlikely that a similar situation may 
exist in this species. The present data, however, obviously do not 
permit any analysis of relative growth in individuals. 

The tail, like the hand and foot, exhibits a high relative growth rate 
in prenatal life, followed by a sharp decrease at the time of birth. It 
is particularly interesting to note that the values of a in all three parts 
are approximately the same in magnitude. 

Figs. 4, 5, and 6 show the curves obtained for the leg/thigh, foot/ 
thigh, forearm/upper arm, hand/upper arm, and lower limb/upper limb 
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Fic. 4. Douste Locaritamic Prot or (a) Lencra or Forearm aNnpD (b) Lencra 
or Hanp Acarinst LenctH oF Upper ARM IN MACACA MULATTA 
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Fic. 5. Dovuste LocaritHmic Piotr or (a) Lenctu or Lec Acarnst LENGTH oF 
THIGH AND (b) Lencta or Lower Limp Acarinst LENGTH 
or Upper Limp iN MACACA MULATTA 


relations in M. mulatta. It may be noted that the fit here is appreciably 
better than in Figs. 1 and 2. This is probably due to the fact that 
measurements of single bones are apt to be less variable than measure- 
ments such as trunk height, which involve a series of bones. 

Each of these curves exhibits, as do the previous ones, a break at 
approximately the time of birth. In the lower limb/upper limb relation 
(curve b of Fig. 5), there is a discontinuity between the two fitted lines. 
This is, incidentally, the only instance in which a increases in value at 
birth. Although in the forearm/upper arm and leg/thigh relations 
(curve a of Fig. 4 and curve a of Fig. 5) the break appears so slight as 
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Fic. 6. Dovusre LocaritHmic PiLor or LenctH or Foor Acainst LENGTH 
oF THIGH IN MACACA MULATTA 


to be negligible, it is nevertheless valid, as is shown by the fact that in 
both cases the differences in value between the prenatal and postnatal 
constants (Table 3) are statistically significant. Hence there occurs at 
the time of birth a change in the percentage growth rates of the limbs 
and limb segments not only in relation to trunk height, but also in 
relation to one another. 

In Fig. 7 the lengths of the limbs, limb segments, and tail in M. 
philippinensis are plotted logarithmically against trunk height. The 
curves in this instance cover only the postnatal period. Considering 
the small number of specimens, the fit is in general rather good; in 
fact, the standard errors of log b and a, given in Table 4, are with few 
exceptions lower than those in M. mulatta. 


It is of interest to compare the growth relations in M. mulatta and 
M. philippinensis. With respect to the limb segments, comparison of 
the constants in Table 3 and 4 shows that in the upper arm/trunk and 
hand/trunk relations the differences in both log b and a lie well above 
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(b) Upper Arm, (c) Forearm, (d) Hanp, (e) Lower Limp, 
(4) TuicH, (g) Lec, (h) Tam, ann (i) Foor Acainst 
TruNK HEIGHT IN MACACA PHILIPPINENSIS 


the 0.05 level of significance. In the remaining relations, on the other 
hand, none of the differences are statistically significant. 

In the tail/trunk relation, the differences in log b and a are signifi- 
cant and of about the same magnitude as in the upper arm/trunk and 
hand/trunk relations. This similarity is misleading, however, for 
whereas in the case of the upper arm and hand the relative growth 
curves for the two species almost overlap, in the case of the tail they 
lie a considerable distance apart (see Fig. 8C). This seeming paradox 
arises from the fact that the value of log b depends on the units in which 
the structures in question are measured. In the present instance, when 
the unit of measure is the millimeter, the point on the curve represent- 
ing log b (i.e., the value of log y when log x = 0) is considerably 
removed from the range covered by the postnatal growth data. At 
this point the curves for the two species are roughly the same distance 
apart for all three relations. If the sizes of these parts were measured 
in a unit which would bring the point representing log b closer to the 
range of the data, a truer picture would be obtained. Thus, if the 
measurements are converted to decimeters, the difference in log b for 
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the upper arm/trunk relation decreases from 0.2171 to 0.0529 and that 
for the hand/trunk relation from 0.1789 to 0.0340. On the other hand, 
the difference in log b for the tail/trunk relation increases from 0.1637 
to 0.3615. 


TABLE 4 


Postnatal values of log b and a, with their standard errors, for Macaca 
philippinensis and for all species combined 











RELATION Loc b a 
M. philippinensis 
— ll eee —0.0247 + 0.0337 0.8919 + 0.0142 
EE aedindie-naedsiaens 0.0550 + 0.0408 0.8424 + 0.0173 
OEE cdddun cdivccvedses 0.4936 + 0.0384 0.6615 + 0.0162 
Upper arm/Trunk ........... 0.2246 + 0.0291 0.7680 + 0.0123 
Forearm/Trunk ............. —0.0089 + 0.0376 0.8566 + 0.0158 
EE ate iebnskadue 0.1449 + 0.0540 0.7298 + 0.0228 
pl 0.8395 + 0.0466 0.7696 + 0.0233 
Lower limb/Trunk ........... 0.3607 + 0.0352 0.8549 + 0.0151 
Upper limb/Trunk ........... 0.5933 + 0.0328 0.7891 + 0.0139 
All Species 

: ll. en —0.0413 + 0.0417 0.8976 + 0.0054 
REE os Gadted ot iantaates 0.0174 + 0.0442 0.8560 + 0.0057 
ee oe 0.5049 + 0.0482 0.6574 + 0.0060 
Upper arm/Trunk ........... 0.0345 + 0.0438 0.8441 + 0.0057 
Forearm/Trunk ............. —0.0490 + 0.0467 0.8698 + 0.0061 
PT EE adbeesncccescscs 0.2700 + 0.0421 0.6783 + 0.0055 
Lower limb/Trunk ........... 0.3446 + 0.0408 0.8639 + 0.0053 
Upper limb/Trunk ........... 0.5414 + 0.0413 0.8086 + 0.0054 
OS Ee 0.c602 + 0.0218 0.9520 + 0.0033 
PEED, Cisceks cee nandsen 0.5392 + 0.0349 0.7304 + 0.0053 
Forearm/Upper arm ......... —0.0843 + 0.0124 1.0303 + 0.0019 
Hand/Upper arm ............ 0.2615 + 0.0352 0.7044 + 0.0055 
Lower limb/Upper limb ...... —0.2070 + 0.0339 1.0577 + 0.0043 
Leg + thigh/Forearm + 

SE a4 cad cdestenes 0.0154 + 0.0337 1.0120 + 0.0045 
Tail/Trunk (M. nemestrinus) 0.6344 0.6354 
Tail/Trunk (M. sinicus).... 0.2461 1.0013 
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This shows that differences in log b cannot generally be used as a 
measure of the divergence of relative growth curves without taking 
into account the size of the unit of measurement in relation to the actual 
range of the data. It suggests, moreover, that if any real significance 
is to be attached to the value of log b, a unit of measure should be 
selected such as to make x equal to 1 at the beginning of the growth 
period in question, in this instance at the time of birth. These consider- 
ations obviously do not apply to the constant a, since its value is inde- 
pendent of the unit of measure employed. 

In Fig. 8, average values of the measurements on the limb segments 
and tail in infants, juveniles, and adults of all the species are plotted 
logarithmically against trunk height. It may be seen that in every 
instance, with the exception of the tail, the points fall roughly along a 
single curve. The one point which deviates markedly from each of the 
curves represents only a single individual. 

The values of log b and a, given in Table 4, are very similar to those 
obtained for M. mulatta. This result is clearly to be expected, inasmuch 
as more than half the specimens involved in the calculation belong to 
this one species. These constants are therefore not to be regarded as 
truly representative averages for the group of species in question. The 
foregoing results suffice to show, however, that relative growth of the 
limb segments in the various species, despite individual differences, is 
sufficiently similar to yield, for each relationship, a single curve for the 
entire group. 

The relative growth of the tail presents a very different picture. 
Here a distinct curve is obtained for each species (Fig. 8C). The curves 
for M. sinicus and M. nemestrinus each represent only a small number 
of individuals ; hence their constants must be regarded as merely crude 
approximations. The values of these constants were calculated by the 
method of averages. The data for M. irus and M. speciosus include 
only adults; these are represented in the figure by the points marked 
5 and 6. 

The curves for M. philippinensis and M. sinicus lie fairly close to- 
gether and converge toward their upper ends, with the point representing 
M. irus lying near the point of convergence. Thus the adults of these 
three species are very similar with respect to relative length of the tail, 
their tail/trunk indices being 198.3, 177.6, and 183.0 respectively. The 
curves show, however, that the course of relative growth is appreciably 
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different in M. philippinensis and M. sinicus, and that the similarity of 
the adults is thus reached by different routes. This serves to illustrate 
the danger of attempting to classify species simply on the basis of adult 
proportions. 

In M. mulatta and M. nemestrinus the curves are also fairly close 
together and are roughly parallel, while the point representing M. 
speciosus lies far below them. The tail/trunk indices in the adults of 
these species are 69.1, 50.7, and 12.7 respectively. It is thus evident that 
the relative growth of the tail, unlike that of the limb segments, varies 
considerably in the different species. 

In order to ascertain to what extent the external measurements used 
in the present investigation are comparable to measurements made 
directly on the limb bones, the data given by Schultz (1937b) were 
employed. These include measurements of humerus, radius, femur, and 
tibia lengths in 19 adult male and 60 adult female specimens of M. 
mulatta. Averages were computed for both sexes combined. The values 
of humerus length, femur length, and length of lower limb (radius+ 
humerus) were then taken successively as x in the law of allometry, and 
the values of radius length, tibia length, and length of lower limb 
(tibia+femur) were calculated. For the first two, the appropriate con- 
stants in Table 3 were used, and for the third, constants calculated for 
the relation between leg+thigh and forearm-+-upper arm. 

The observed and calculated values thus obtained are as follows: 


Observed Calculated 
CL, ocaccn isis Gees keaws 135.6 mm. 133.1 mm. 
OE Pir 6.icxa Pee we cdnesacare 150.0 mm. 148.9 mm. 
Length of lower limb............. 313.2 mm. 312.5 mm. 





It is evident that the differences are very small, lying well within the 
limits of observational error as determined by remeasurement. There is 
thus a strong indication that the relative growth constants in the present 
instance are essentially the same in value as those which would be 
obtained from skeletal measurements, and further that they are directly 
comparable with constants actually so obtained in other primates. 

A comparison of the constants for all species combined (Table 4) 
with those previously obtained by Lumer (1939) for the anthropoid 
apes shows that the postnatal growth pattern in the limbs of the 
macaques does not resemble that in any of the anthropoids. The values 
of log b and a for the forearm/upper arm relation are most similar to 
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those in the orang-utan, whereas those for the leg/thigh relation are 
closest to the values in the gorilla. For the relationship between the 
lower limb and upper limb (leg-+thigh/forearm-+-upper arm in Table 4), 
the value of a approximates that in the orang-utan, but log b is much 
higher, lying in the neighborhood of the value in the gibbons. Thus 
the low intermembral index in adult macaques as compared with the 
anthropoid apes (Schultz, 1937b) is, so far as the Pongiidae are con- 
cerned, a consequence primarily of a difference in the relative lengths 
of the limbs at the time of birth, rather than of a difference in their 
relative growth rates in postnatal life. 

It has been shown in a number of instances that for a given relation- 
ship in a series of related types, b conforms approximately to a decreas- 
ing exponential function of a (see, for example, Hersh, 1934; Hamai, 
1938, 1939; Lumer, 1939). On the other hand, the results obtained by 
Lumer (1940) indicate that for a set of different relationships in a 
single type the conformity is much less clear-cut. Similarly, in the 
present instance the constants for the growth of the limb segments in 
relation to trunk height in M. mulatta, both prenatal and postnatal, con- 
form only very roughly to such a function; in fact, on a plot of log b 
against a the points show a considerable degree of scatter. The same is 
true of M. philippinensis in even greater measure. On the whole, how- 
ever, b tends roughly to decrease as a increases. 


DISCUSSION 


The results of the investigation show that the law of allometry is a 
satisfactory approximation to the growth relations in the limb segments 
of macaques. In M. mulatta, a striking feature is the break which 
occurs in each of the relative growth curves at a value of x corresponding 
approximately to the time of birth. Presumably the curves for the other 
species would exhibit similar breaks if they were extended into the pre- 
natal period. Whether or not such breaks are “real”, in the sense that 
there is an actual discontinuity in the slope of the curve, it is impossible 
to say. It is clear, nevertheless, that they indicate a relatively sudden 
and marked change in the relative growth rates of the parts concerned. 

Apparently a smiliar sharp change occurs in human development. 
Thus the figures presented by Davenport (1935) show that the brachial 
index increases rapidly up to the time of birth, then decreases through- 
out most of postnatal life; also that the intermembral index decreases 
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very rapidly during prenatal development, but much more slowly after 
birth. The same thing is shown by a comparison of estimates of pre- 
natal and postnatal values of a in man, the former obtained from the 
percentage growth rates of the limb segments given by Schultz (1926), 
and the latter from certain unpublished data. These show, for example, 
that the value for the forearm/upper arm relation decreases from 1.02 
to 0.88 and that for the leg/thigh relation from 1.06 to 0.95. It would 
be of interest to know whether such differences in prenatal and post- 
natal relative growth occur also in the anthropoid apes, but unfortu- 
nately the available data are too meager to permit even a rough estimate 
for the prenatal stages. 

The relative growth curves of the limb segments in all the species 
combined, shown in Fig. 8 above, are the sane in nature as those obtained 
by Lumer (1939) for the Hylobatidae. There the question was raised of 
whether or not the occurrence of a single curve for the entire group 
indicates that the growth relations are identical in all the species 
involved. The present results show that this is not necessarily true, 
that is, that statistically significant differences may exist between the 
relative growth constants in different species of such a group. In this 
sense the group constants are, as Hamai (1938) maintains, merely 
averages. The observed differences, however, are small, and the species 
of Macaca under consideration may therefore be regarded as constitut- 
ing a fairly homogeneous group with respect to the growth pattern in the 
limbs. 

The law of allometry has been found to apply not only to onto- 
genetic relative growth, but also, in a number of instances, to the vari- 
ation in proportions in adults of related types which differ in absolute 
body size (see Hersh, 1934; Lumer, 1940). That is to say, when the 
sizes of certain parts in such a series of adults are plotted logarithmically, 
the resultant points fall along a single straight line. For any group 
of subspecific rank in which this is true of all relationships, Lumer 
(1940) has proposed the term allometric tribe. It is evident that such 
a tribe will be constituted whenever the forms composing the group are 
essentially alike in their ontogentic growth relations, and that within the 
tribe differences in adult proportions will in that case be due primarily to 
variation in adult body size rather than in relative growth. The term 
allometric tribe need not, of course, be restricted to subspecific groups. 

In the present case, the differences in relative growth of the tail 
show that the genus Macaca does not constitute a single tribe, but is 
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divisible rather into several such groups. There appear to be at least 
five, the first containing M. philippinensis, the second M. sinicus and 
probably also M. irus, the third M. mulatta, the fourth M. nemestrinus, 
and the fifth M. speciosus. In view of the small number of specimens of 
some of the species, this subdivision is of course only tentative. More- 
over, the number of species included in the investigation is too small 
to permit any determination of the exact number of tribes. The observed 
differences seem sufficiently great, however, to make it appear unlikely 
that the inclusion of further data would necessitate any extensive modi- 
fication of these conclusions. 

Elliot (1913, Vol. II, pp. 188 ff.) divides the genus into six sub- 
genera, mainly on the basis of adult tail length. This classification, 
together with the position of each of the species included in the present 
study, is as follows: 


1. Jmuus — contains two groups, one with tail 114-34 inches long, 
the other with tail 3%4-8 inches long. M. speciosus. 

2. Nemestrinus — tail not under 8 inches nor over 12 inches. M. 
nemestrinus, M. mulatta. 

3. Vetulus, Zati, Neocebus — all with tail over 12 inches but not 
as long as head and body. M. sinicus. 

4. Macacaus — tail equal to or exceeding the head and body in 
length. M. irus, M. philippinensis. 


It is evident that this classification corresponds in large part to the 
division into allometric tribes suggested by the present analysis. There 
are, however, certain obvious differences. First, whereas Elliot places 
M. mulatta and M. nemestrinus in the same group, the difference in 
their relative growth indicates that they should more properly be placed 
in separate groups. Second, M. sinicus here exhibits a much higher tail 
length than that given by Elliot for this species. Although the present 
value is based on only four adult specimens, the difference is so great 
that it seems extremely doubtful whether the inclusion of a greater 
number would materially change the situation. The separation of M. 
sinicus from M. philippinensis and M. irus proposed here is based 
entirely on a difference in the course of relative growth. On the basis 
of adult proportions alone, the three species would be grouped together. 

These results, though highly tentative, tend to support the notion, 
suggested by the results of Hersh (1934) on the titanotheres and Lumer 
(1940) on the domesticated dog, that these tribes, based on differences in 
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allometry, are valid taxonomic categories. They suggest further that 
this method may yield a more accurate classification of the genus Macaca 
than that proposed by Elliot, which involves only adult proportions. A 
broader investigation, including a greater number of specimens and a 
wider range of species, would therefore be of considerable interest and 
importance. 


SUM MARY 


The relative growth of the limb segments and tail in certain species of 
macaques conforms to the law of allometry y = bx*. In M. mulatta 
the values of a for the various limb segments and the tail in relation to 
trunk height are all greater than 1 in the prenatal period and less than 
1 in the postnatal. Values of log b and a obtained from postnatal relative 
growth of the limb segments in M. philippinensis differ significantly in 
some instances from the corresponding values in M. mulatta. Never- 
theless, when average values for all the six species included in the inves- 
tigation are plotted together, the points fall approximately along a single 
curve, showing that the growth pattern in the limbs is essentially similar 
in all these species. The growth pattern in the limbs of macaques does 
not, however, resemble that in any of the anthropoid apes. 

The relative growth of the tail varies greatly in the different species. 
These differences suggest that the genus is tentatively divisible into at 
least five allometric tribes, the members of each being essentially alike 
in their relative growth. These correspond for the most part to the 
subgenera in Elliot’s classification. 
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INDIVIDUAL GROWTH-RATES* 
FROM BIRTH TO MATURITY FOR 15 
PHYSICAL TRAITS 


BY H. GRAY 
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INTRODUCTION 


SN learning about the growth of children, as about most sub- 

fy jects, science has begun with general orientation based on 

averages or the mass method. In these terms knowledge 

has developed with the years, proceeding from large and 

often indiscriminately mixed material to smaller and more homogeneous 
groups. 

Long range of each individual's record. Of recent years, both for 
the pursuit of pure science and for the purposes of patients, increasing 
attention has been focussed on the longitudinal method. This method, 
being dependent on the tedious accumulation of observations on an 
individual child followed over many successive years, is still in its 
infancy. The span covered in most series has seldom amounted to eight 
years out of the whole active growth period of two decades. The 
material here to be reported is very special in that it covers the span 
from birth to maturity. 

Large number of traits. Most material covers only weight and 
height, rarely half a dozen physical traits. The present material covers 
15 traits. 

Rates vs. absolute size. In recent years greater interest has been 
taken in rates of growth. Whereas a curve plotted from absolute meas- 
urements, even on a large scale, reveals rather vaguely the fluctuations 
in growth, it has been found that these changes in the speed of growth 
can be manifested much more clearly if from the original data rates are 


* Aided by the Rockefeller Fluid Research Fund. 
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calculated. Besides clarity, greater usefulness, at least for those inter- 
ested in precision, is inherent in rates because: 


1. Whereas childen of varying national origins are well known to 
differ markedly in size, our analyses (not reproduced) of data in the 
literature show that rates of growth exhibit, at least for stature, a con- 
siderable constancy for children of different races at any age chosen. 


2. Whereas children of the same nation but of varying economic- 
geographic distribution differ in size, rates of growth in weight, and also 
stature at any age chosen, exhibit considerable constancy. The evidence 
is shown graphically in Fig. 1. Here we see how satisfactorily the rates 
which we have calculated from the original absolute measurements by 
various authors agree for each sex. The curves shown were arrived at 
by letting two persons, with experience in drawing such curves, smooth 
in with flexible rulers their impressions of the fluctuating trends repre- 
sented by all the points plotted. Then over-lying the two tracings, 
an examination was made of those parts of the field where the two 
curves diverged to any considerable extent. If neither observer felt dis- 
posed to change his trend, then a third person was asked to make an 
independent tracing over the original points. Finally, with the tracings 
super-imposed, a curve was drawn. This is the curve, represented in 
Fig. 1, for each trait. 

To get a graph of the changes of rate with age, the rates were calcu- 
lated from the observed means at successive ages in several series, based 
on material of like racial and economic conditions. These rates, as 
would therefore be expected, showed curves that agreed very closely 
(Gray and Ayres, 1931; Richey 1937; and Simmons and Todd, 1938). 
Each series shows a considerable fluctuation of the points, perhaps due 
to biological factors, perhaps due to sampling variations. A curve was 
drawn by eye through the field to represent the general growth in this 
material of unusually uniform character. The general curve is shown 
in Fig. 1, and from it numerical values of rate for age were read off in 
Appendix A. For stature, the well-known adolescent acceleration is 
seen ; also the progressive decline of the curve throughout the rest of the 
growth period from birth to maturity. 

Comparing the sexes, we see that the adolescence occurs, as expected, 
earlier in girls than in boys. Also we see that from birth up to 9 years, 
the stature curves are so nearly the same for both sexes that they may 
be represented by a single line. This has been suggested by Simmons 
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and Todd and is worthy of emphasis, particularly as it is absent in many 
characteristics ; for example, weight. After the age of 9, stature shows 
the well-known pubertal spurt, reaching its peak in girls at 11 years, and 
in boys at about 14% years. 

The effect on growth of early, average and late puberty will not be 
gone into in this paper beyond showing in Fig. 2 a chart made of both 
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absolute size and of growth rates calculated from Richey’s material. 
The pubescent spurt in rate is beautifully clear, and occurred earlier 
than the age of menarche; that is, for girls whose periods started before 
13.0 years, the most rapid rate of growth of stature fell at 10% years; 
for those with menarche between 13.0 to 14.0 years, the most rapid 
rate was at 11.5 years; and for those whose menarche began after 14.0 
years, the most rapid rate averaged to be at 12.5 years. 
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For weight, the curves do not coincide. The rates for girls were 
higher at practically all ages up to the peak of the pubertal acceleration, 
which for weight was in girls at 11% years; after this point the rate 
fell rapidly below the boys’ curve. It will be noticed that the juvenile 
spurt is very conspicuous for both sexes, and, as with the pubertal spurt, 
occurred about two years earlier in girls than in boys. 

3. In sum, therefore, instead of needing a different standard for 
each national and geographic group, we may hope to determine a single 
table of rates which may be a master standard valid for all children. 

4. In particular the study of rates was undertaken here in order to 
test the hypothesis previously discussed (Gray and Ayres, 1931, p. 187) 
that a definite juvenile acceleration in growth takes place in children at 
about the age of six years, at least for some physical traits. 


METHOD OF RATES 


Choice of rate to be used. The term “relative growth rate” in this 
paper is not used to mean simply the growth of a part (or trait) relative 
to the total size of the individual, as expressed by the power formula 
(Huxley and Teissier) 

y = bx 


which plots as a straight line on a double logarithmic grid. We mean 
the growth of the trait relative to its own momentary size, and also 
relative to time (per annum basis), as expressed by the formula 


1 dy 
ry at X 100, 

the instantaneous percentage rate; a concept which may be readily 
grasped from the following expansion. 

In seeking to simplify the infinite complexities of growth we need 
not be discouraged by the progressively intricate methods of analysis. 
Sundry schemes have served up to a certain point of development, then 
further study indicates supplementary devices. For example, there are: 


1. Magnitude m at given age, say in millimeters, 
2. Magnitude in percentage of magnitude at initial age reported, 
3. Magnitude in percentage of magnitude at preceding birthday, 


4. Magnitude in percentage of magnitude at maturity (not in the 
sense of puberty but in the sense of prime or adulthood), 
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5. Increment dm for given period, e.g., per year, in mm., 
6. Increment for given period in percent of magnitude at last birth- 
day ; i.e., some improvement on the arithmetic rate, 


— : I 
7. Increments per unit time per momentary magnitude, s a ’ 


i.e., instantaneous relative rate, 
8. Percentage increments per unit time per momentary magnitude 


100 dm : P 
—— —— , the instantaneous percentage rate. Meredith, 1935, on plot- 


m at 
ting his measurements directly (integral curves) found that “only head 
length and breadth approximate the exponential form. Consequently 
the logarithmic method is rejected as not being valid for use in this 
study”. He proceeded to use the arithmetic method, though its inferi- 
ority to the instantaneous rate had been explicitly pointed out, both 
theoretically and numerically, by Fisher, 1921, and by Brody, 1927. 
The former wrote: “The relative growth rate at any instant is 
a _o = La loge m 
m dt dat 
where m is the mass and ¢ the time ; and may be calculated from any two 
observations : 


ices loge m: — loge mm: 





tb— th 


where the suffixes 1 and 2 indicate the first and second observations. 
This gives correctly the average value of the relative growth rate over 
the period between the two observations, whatever may be the nature of 
the changes in rate over this period”. 

Advantage of the instantaneous percentage rate. It is satisfying 
always to find on plotting age-means for a trait that the curve looks 
exponential, or otherwise suggests that after some transformation the 
rate will plot linearly or be constant, at least over a period of years (as 
observed by Brody). Nevertheless, we have considered Fisher’s 
remarks sufficient warrant for applying the method to the study of rate- 
changes of growth in dwarfs (Bayer and Gray, 1937), and note the 
following advantages which the method may have: 


1. Time unit is standard: Though intervals between observations 
on patients are rarely uniform, instantaneous rates are at once referable 
to a time-unit, for which we prefer the year. 
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2. Base of percentage is standard: Though, for the adolescent 
patient complaining of retarded or excessive growth, the past size at 
birth is seldom known (except for weight) and the future size at 
maturity is never known, the instantaneous mass and instantaneous rate 
afford a standard base. 


3. Body parts and proportions are standard: Though measurements 
of varying parts of the body be of different magnitudes and therefore 
hard to compare, instantaneous rates permit the parts to be directly 
compared. 


4. Extrinsic influences are standardized: Though the magnitude of a 
trait at any age varies by sex, race, economic condition, as remarked in 
the introductory paragraphs of this paper, rates under these varying 
conditions might prove constant. This would be a valuable simplifi- 
cation. 

5. Detection of changes are facilitated: Though absolute size of a 
trait progresses from age to age, the size curxe may fluctuate so little that 
changes can be detected with difficulty, while a curve for the instan- 
taneous rate will manifest conspicuous changes. 

6. Reality of apparent changes: “In considering a prediction it is 
safer to have before one’s eyes the fluctuating growth rates of the past 
than the deceptively smooth curve resulting from their cumulation”. 
(Hotelling, 1927). 

7. Interpretation of changes: “In dealing with causes which mani- 
fest themselves as tendencies amid fluctuations the differential method 
(instantaneous rate) has marked logical advantages (over the integrated 
size).” (Hotelling, 1927). 

Smoothing of published means. Averages (say of stature) for any 
sex-race-economic group, plotted for successive ages, generally exhibit 
fluctations. These are partly due to small numbers of children in the 
group observed, and, therefore, we believe should be smoothed within 
the limits of calculated errors of sampling in order to minimize this 
factor as a cause of rate-changes which otherwise would be irregular by 
accident of sampling rather than by significance. Such adjustments, 
cautiously made, are of small degree, turning out to be of the order of 
only I or 2 per cent of the reported mean. This procedure contributes 
considerably to clarity for generalization, and at least is more unbiased 
than smoothing the subsequently calculated rates. 
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Computation of instantaneous relative percentage growth-rate. 
From the smoothed means, as read from the curve graphically fitted in 
the preceding paragraph, the percentage rates were then derived by the 
logarithmic method. In principle, one takes the increment during a 
given period measured as a decimal fraction of a year, divided by that 
fraction to get the rate in millimeters per year, and divided again by 
some value assumed to represent, say, the stature, and finally multiplied 
by 100. That assumed value has been taken by some as the stature at 
the beginning of the period. It would be better to take stature as at 
the middle of the year; or more accurately still, the whole procedure is 
carried out with logarithms to the base e, as is done throughout the pres- 
ent paper. A paradigm is shown in Table 1 ; the last two items, 7.9 mm. 
growth in height per annum, centered at 4.48 years, are plotted in 
Figure 3, (right lowest panel), showing plainly the juvenile acceleration 
already mentioned. 


TABLE 1 


Method of computing instantaneous growth-rate for girl J. G. 





MIDPOINT 
din 
DATE AGEIN STATURE In(S/I1000) dln dA 100 —_ OF AGE 
YEARS, A IN MM, PERIOD IN 
S —=RATE YEARS 





12-1-25 3.081 1044 04306 —...... ape vars rae oa 
‘eis ome ee 07916 1.001 7.91 4.48 
12-5-26 4.982 1130 re ae 


eeeeeee 





Smoothing rates. For each trait, the instantaneous rates calculated 
for various age-periods were plotted, and a smooth curve was drawn 
through the field. From that diagram again smoothed rates were then 
read off and listed in Appendix A for girls and in Appendix B for boys. 
These then form the general basis for any comparisons desired with 
regard to a particular individual on whose growth one may be able to 
secure a long period of observations. Specifically, in this paper, they 
are shown by the heavy curves for norms in the diagrams. 

Smoothing of individual measurments and rates. After rates were 
calculated from the original observations and plotted, it was found in a 
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number of traits that the curves were of such a zig-zag nature as to be 
extremely confusing. On reinspection of the original observations, it 
was noticed that some of them deviated from the general course of 
absolute growth to such an extent as to throw doubt on the accuracy of 
the original observations. The original observations were not changed 
in the basic appendix table, but on the plot they were shifted slightly in 
direction of the general trend of absolute growth. Many of these shifts 
were calculated and compared with the standard deviation of the trait 
for normals of the same age, and care was taken that none of the shifts 
should be greater than this normal variability of the individual. It may 
be asserted that such shifts on the plots constitute an illegitimate pro- 
cedure. In defense it can be said that in no case was a shift made if 
the result on the calculated rate was to produce a swing in the rate 
curve where none existed before. The rates resulting were plotted for 
publication only when the result of the shift was to produce less 
exaggerated peaks. Now we are seeking to detect trends of growth, and 
we wish to insist on the sudden and severe ups and downs of the growth 
rate when computed for short intervals, with the result that too great 
detail does not always help but often obscures the underlying trend. 
For evidence, reference is made to the published graph (Gray and 
Bayer, 1937) of stature rates on one of the children recorded here, J. 
G.; though carefully followed for years, her rates for short-terms 
(quarter- or even half-year periods) fluctuated without imaginable 
cause, but when calculated at about yearly intervals became intelligible. 
Hence, to pick out trends, it is judged not only legitimate but desirable 
to carry out the manipulations described, provided the result is to 
remove the minor fluctuations and not to exaggerate any peaks. Partic- 
ularly with regard to the hypothetical juvenile peaks, care has been 
taken that none such should be artificially produced by the adjustments 
described. 


GIRLS 


Weight. Now, taking up our individual material, we see in Fig. 3, 
the values for two normal girls. The absolute weights have been 
reported, together with a discussion of methods of prediction of future 
size, in a recent paper (Faber and Gray, 1940). In the present paper 
we show a simplified curve for those absolute weights ; but furthermore, 
in the lower part of the diagram are added the relative rates. The 
individuals show much more plainly than do the normal curves, both 
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the pubertal and the juvenile accelerations. In each of these stages the 
child with the later menarche (H.C.C.) manifests the later acceleration 
in growth, precisely analogous to the results for groups of girls of 
differing menarcheal age shown in Fig. 2. 

The diabetic child, J.T., shows the juvenile peak at the normal age, 
about 4.5 years; while, consequent to onset of diabetes, her menarche 
was slightly late and so was her pubertal spurt in stature. 


Stature. (Fig. 3) This is an extraordinarily illuminating graph. 
Both the normal girls show both early and late spurts. Again it is 
patent that the girl whose menarche occurred earlier than the average 
of private school girls had the earliest acceleration in stature rate, at 
10.5 years; that the heavy line for the normal average had its peak at 
11.5 years; and that the girl whose menarche came later than the 
average, had her acceleration of stature at 12.5 years. In all three 
curves the spurt arose almost exactly a year and a half before the age 
of menarche. 


Sitting heights. (Fig. 3.) For this physical trait, and for all sub- 
sequent traits, the diagrams will show, beside the heavy curve to repre- 
sent the normals, individual material on those individuals followed over 
years. Most of them are demonstrative without further discussion. 


Chest circumference. (Fig. 4.) (a) From birth to 5.0 years, the 
curve is fitted graphically to rates calculated from the data of Bayley 
and Davis, and from Boynton. (b) From 5.2 years on, the curve is 
fitted to rates calculated from the data of Gray and Ayres; rates calcu- 
lated from the data of Boynton tend to run lower. (c) The dotted 
line shows the rates calculated from Stuart, which again show no dip 
and subsequent rise. 


Transverse chest diameter. (Fig. 4.) (a) From birth to 8.3 years, 
the curve is fitted graphically to rates calculated from the data of Bayley 
and Davis, and from Boynton. (b) We are unable to weld the curves 
even approximately between ages 6 and 8 years. From 6.0 years is 
shown a curve fitted to rates calculated from the data of Gray and 
Ayres; while rates calculated from the data of Schwartz, which agree 
fairly well, are not reproduced. (c) The dotted line again shows rates 
calculated from data of Stuart. 


An.ero-posterior depth of chest. (Fig. 4.) (a) From birth to 28 
years, the curve is fitted graphically to rates calculated from the data of 
Bayley and Davis, and from Boynton. (b) From 4.2 years on, the 
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curve is fitted to rates calculated from the data of Gray and Ayres. 
Here the rates calculated from the data of Boynton differ so much that 
they are smoothed and represented by a dash line. (c) The dotted 
line represents Stuart. 


Menarche. “The age of maximum rate of growth precedes the date 
of first menstruation by just one year”, according to Boas. We can 
test this on the subject J.G., whose menarche occurred at 12.0 years, 
and who showed maximum rates for the several traits, read from the 
large original drawings, as follows: Weight at 11.5 years, stature at 
11.5, sitting-height at 11.0, chest circumference at 14.0, transverse chest 
diameter at 12.7, antero-posterior diameter at 12.6, bi-acromial at 11.0, 
bi-cristal at 9.5, head-length at 11.0, breadth at 9.5, head-height no peak, 
face-length, face-breadth, nose-height, nose-breadth at 11.0. (Figs. 
5 and 6.) 

Age of maximum rate. Boas further states: “The growth curve is 
intimately related to the moment of maximum rate of growth, less so to 
the date of first menstruation.” This relationship can be followed on 
the various diagrams, and discussion will therefore be omitted. 


BOYS 


Weight. Fig. 7 is reproduced in larger size, in order to demonstrate 
clearly its striking features : 


(a) the juvenile peak in rate, showing even in the norm line, 

(b) two juvenile spurts, at 4.5 and 8.5 years, in A.M.G., 

(c) two pubertal spurts, at 13.5 and 18.5 years, in H.G. 

Stature. Of the four brothers recorded by Wiener, number II grew 
unevenly and therefore his curve is omitted from Fig. 8. Of the other 
three brothers, number III shows for juvenile spurt only a plateau, 
but even a plateau occurring at this age tends to support the contention 
of existence of a juvenile rate-change. The position of the pubertal 
peak for these three boys, figured in the order of tallness, namely, IV, 
III, I, is not as regular as hoped for, but the rule holds to the extent that 
the tallest boy had his adolescent peak at the earliest age. 

Guttmann’s four sons all manifest the juvenile peak. Arranged in 
order of final tallness, the sequence is Robert, Walter, Franz, Josef, 
while in order of date of spurt the order is not so neatly parallel as in 
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Wiener’s group; the sequence is rather hard to define, but is approxi- 
mately Walter, Josef, Franz, with Robert out of order as the latest. 

Of my two boys, neither, oddly enough, showed any 6-year spurt in 
height. During adolescence, the younger, who was taller through prac- 
tically all the period of growth and also at the end, had the acceleration 
later than his brother. It is noteworthy that although this boy is 6 ft. 
4 in. tall in bare feet, his relative rate curve throughout shows the most 
extraordinary closeness to the general average rate curves for boys. 
From this, as well as from his general secondary signs of maturity, it 
seems fair to judge that despite his tallness his growth may be rated as 
normal; and it is plausible to predict that when similar seriatim data 
becomes available on a giant, that such parallelism to the normal rate 
curve will be lacking. Furthermore, in giants or retarded growers, it is 
expected that the rate-curve, now demonstrated for healthy girls and 
boys, will as a whole be shifted either to the left along the horizontal 
age-scale in conformity with early maturation and/or oversize, or to the 
right in cases of retardation and/or dwarfism. 

Chest circumference. (Fig. 9.) (a) From birth to 4.2 years, 
the curve is fitted graphically to rates calculated from the data of Bayley 
and Davis, from Meredith, and from Schwartz. (b) From 4.5 years 
to 19.5 years, the curve is fitted to rates calculated from the data of 
Gray and Ayres; while rates calculated from Meredith, from Weissen- 
berg, and from Schwartz which lie fairly close, are not reproduced. 
(c) The dotted line represents rates calculated from Stuart, which do 
not show the dip and subsequent rise we find from the other data. 

Transverse chest diameter. (Fig. 9.) (a) From birth to 5.2 years, 
the curve is fitted graphically to rates calculated from the data of Bayley 
and Davis, and from Meredith. (b) From 5.5 years, the curve is fitted 
to rates calculated from the data of Gray and Ayres; while rates calcu- 
lated from Meredith and Schwartz, which lie fairly close, are not repro- 
duced. (c) The dotted line represents rates calculated from Stuart. 


Antero-posterior depth of chest. (Fig. 9.) (a) From birth to 5.0 
years, the curve is fitted graphically to rates calculated from the data of 
Bayley and Davis, and from Meredith. (b) From 5.5 years to 18.5 
years, the curve is fitted to rates calculated from the data of Gray and 
Ayres; while rates calculated from Schwartz and from Meredith, which 
lie fairly close, are not reproduced. (c) The dotted line represents 
rates calculated from Stuart, which for this trait confirm the infantile 
drop and subsequent rise of rate with which we are especially concerned. 
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SUMMARY 


What this paper has to contribute that is different from most articles 
on growth consists in the following: 


1. Long-range records on three normal children; birth to maturity 
so far as was possible. 

2. Large number of traits: 15. 

3. Instantaneous rates as a useful method of interpreting growth. 

4. Demonstration of a spurt of growth in early childhood, roughly 
at 6 years, for many of the traits. 

5. Standards for growth-rates at successive ages, for normal girls 
and boys, in Appendices A and B. 

6. Original absolute measurements on the three children, in Appen- 
dices C, D, E. 

7. It may be added that the bone-age was determined by x-rays as 
follows: In J.G. at 10 years, with films that looked age 12; and at 12% 
years with results again looking 2 years older. In H.G. at 15 years, 
4 months and at 17 years, 4 months, with results at each time conform- 
ing to calendar age. In A.M.G., at 16 years and looked age 16. 

8. I wish to acknowledge the help of Miss Sylvia Lowe in making 
the many calculations, and of Dr. Francis E. Howard in drawing the 
diagrams. 
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APPENDIX A 


Instantaneous growth rates for girls 


From birth to maturity. 








WwW s Si Cc T AP BA BC L’7 B OH MN BZ NH NB 

Birth 298 105 aie itea cauah Yi iahen tetas ne 

0.1 224 76 74 8 70 35 71 112 55 64 

o2 167 60 60 58 65 jo 62 82 43 47 

03 129 48 48 44 S2 25 54 SB 34 36 

04 102 40 39 34 39 2 45 39 2% 2 

os 8 33 32 2% 30 17 36 2 22 22 

06 6 2% 2 +20 4 4 B 23 WD 17 

ewes meme OHelCUCOhUC<C STUC<“C TC 16 614 

wi oe ee ee ee oe oe oe oe 

09 = 641 21 19 II 13 8 15 17 II 9 

10 37 200 17.7 9.0 107 7.1 13.5 15-7 100 7.1 

15 22 148 141 52 63 28 103 131 43 33 a 

2. 187 12.0 112 3.5 57 19 81 105 29 23 5.7 

3. 15.2 90 65 24 38 09 48 7.3 20 15 3-4 

4- 13.3 72 49 290 28 o7 42 56 25 ILI 1.9 

5. 127 62 46 34 24 09 38 44 I9 09 » as 

6. 127 55 43 36 28 14 40 37 10 O07 .. 17 17 22 Wl 

7. 120 48 38 36 29 20 43 51 O08 06 06 12 16 18 10 

8. 116 43 32 36 31 290 32 47 07 06 06 13 17 18 1.0 

9. I 30 24 37 35 35 30 34 06 06 06 15 16 20 12 
10. 12 40 26 38 38 30 36 38 06 oO§ O06 17 14 22 15 
II. 120 47 33 43 40 27 39 43 O05 OF O06 20 12 12 232 
12. 116 42 34 45 38 33 34 47 OF O§ 06 IQ II 21 21 
13. 9.0 26 32 39 32 32 26 43 04 O04 O5 17 10 16 10 
13.5 77 21 20 31 290 27 25 3.7 04 O04 04 15 O09 1.4 07 
14. 63 16 24 23 24 22 17 30 OF O04 O2 14 O9 1.3 06 
14.5 49 I 20 16 19 17 13 24 06 04 02 12 O8 1.2 O85 
15. 36 09 LS LE LS 14 10 19 O04 O38 O2 LI O08 1.0 04 
15.5 24 04 09 OF LI 10 O8 15 03 03 O2 10 07 O08 03 
16. 17 02 06 OF O07 O8 OF 12 03 03 02 O08 06 O05 03 
16.5 12 OF 03 03 OF O06 O7F7 A909 O04 O3 O02 OF 04 O02 03 
17. 0.9 02 O02 O02 04 06 O08 06 O2 O02 O04 O03 OF 03 
17.5 0.6 Or OF OF 03 06 06 O06 O2 OF OL O02 0.3 
18. 0.3 0.1 O01 O02 ... OF 06 0.1 0.3 
18.5 0.1 0.1 0.4 
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APPENDIX B 


Instantaneous growth for boys 
From birth to maturity. 
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APPENDIX C 


Individual growth record of a normal girl J. G. 
From birth to maturity. 








Ww Ss Si C T AP BA BC LB OH MN BZ NH NB 








Birth 4.08 530 Bir 
1.000 a ee ae eee eee - 1.0 
2.000 13.7 880 528 405 165 131 ... 150 2.0 
2.428 15.0 922 538 500 170 135 ..- 155 «++ eee cee tee tee tee nee 3.1 
3000 180 970 S69 SIO 175 197 .-- BOO 2.0 cee cee cee cee con ove 4.0 
4.562 We cine és: en cae ae SE 90 117. 36 2 §.0 
eee VO issrtace nek Ges Oe es BE ae 6.0 
5.033 20.6 1137 620 550 190 142 251 185 175 143 120 94 I 18 40 2 6.5 
5.401 21.3 1164 642 560 I91 143 255 190 178 144 120 95 119 42 28 7.0 
6.000 23.6 1208 663 572 199 144 266 104 180 144 120 96 122 43 2 8.0 
6.351 24.5 1235 681 575 205 149 265 197 181 145 120 98 122 43 30 9.0 
7.151 27.2 1302 710 582 205 149 279 204 182 146 120 103 124 45 3! 10.0 

10.8 


7.981 29.0 1333 


9.066 31.3 1413 746 642 209 152 301 220 183 148 120 106 128 47 3! 12.0 
10.017 33.6 1462 760 668 216 156 311 233 184 150 120 108 128 48 3! 13.1 
i ICM, a. pa ee gt ne wets aas® oad J 13.8 
12.193 46.3 1598 832 672 237 162 344 263 187 152 120 114 132 51 32 15.0 
13.170 49.4 1636 858 690 256 171 348 272 188 153 120 114 133 52 32 16.1 
Te PP Or a ake tet OR a ee 17.0 
14.773 59.0 1668 870 830 264 183 354 289 188 153 120 114 134 52 18.8 

20.1 


tu 


32 
16.033 59.0 1671 876 830 264 184 354 200 189 154 120 I14 135 52 32 
17.033 59.0 1674 881 854 264 187 357 206 100 154 120 I15 135 52 32 
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APPENDIX D 
Individual growth record of a normal boy A. M. G. 
From birth to maturity. 

Ww Ss Si C T AP BA BC L B OH MN BZ NH NB 
Birth 4.20 ... : 
1000 11.2 760 
2200 WB GIO on. cee 
3.167 19.5 1040 600 570 
4.000 208 I110 
5.000 240 1185 ... vias ic 
6.000 27.3 1255 673 610 200 157 205 
6.528 30.5 1285 693 625 200 166 208 
7.082 30.6 1330 716 650 200 171 210 
9.000 41.1 1452 753 720 245 196 229 196 160 132 105 134 44 33 
me dam CP .:sa cee: ind cele ( d- e, ee 
10.893 49.4 1556 700 756 249 204 332 246 199 162 132 110 140 50 33 
ee GEO BEEP Gis esis Sac: Gea eee Ceo Bears Se Ce Se Nee 
13.164 50.4 1674 838 800 261 192 347 265 202 163 132 113 142 51 34 
13.832 59.4 1715 841 844 268 204 352 266 203 163 132 116 142 53 34 
ae |= SRD kt “elie. Skin “das Dabo “Siw Ske "RR “Sees BEE. bee Ga 
16.156 75.7 1885 927 806 205 204 301 201 206 165 133 120 146 58 37 
17.003 78.0 1913 938 903 304 204 303 205 207 165 134 123 146 58 37 
18885 83.5 1928 960 950 317 212 402 2098 211 165 134 123 148 sS8 37 
20.131 88.4 1931 960 970 318 219 410 301 211 166 135 124 149 58 37 
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APPENDIX E 


Individual growth record of a normal boy H. G. 
From birth to maturity. 





Ww S Si C T AP BA BC L B OH MN BZ NH NB 





Birth 3.80 | 
1.000 12.3 
2.000 15.4 


ee Eee 
4-351 20.9 1105 630 570 
eamh) 06ahe «(NEE GOR GIF nce cee cee cee 
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THE SEASONAL OCCURRENCE OF TULAREMIA 
IN THE NORTH CENTRAL STATES* 


BY BANNER BILL MORGAN** 








INTRODUCTION 


=JULAREMIA is a highly infectious disease, primarily in 
ai) wild rodents and secondarily in man. The causative agent 
is classified as Pasteurella tularensis. The disease was first 
—====) reported by McCoy (1911, from California ground squirrels 
(Citellus beecheyi). Since then numerous cases have been reported in 
the United States. It is rapidly becoming an important disease with 
a human mortality rate of approximately 5 per cent. To medical men, 
tularemia is the first American disease. Forty-six states, District of 
Columbia, and several foreign countries, namely; Japan (1925), Russia 
(1928), Norway (1929), Canada (1930), Sweden (1931), Austria 
(1935), and more recently French West Africa (1940), have reported 
tularemia. 

There is some discussion as to the systematic position of the 
tularemia organism. Bergey (1939) listed the organism under the 
name Pasteurella tularensis, as one of the plague-like group, being 
distantly related to the bubonic plague organism, P. pestis. The tularemia 
organism differs from P. pestis in its cultural characteristics, growth 
requirements (needing cystine), and its antigen reaction. It is related 
to the Brucellus group antigenically as it cross agglutinates with B. 
abortus (undulant fever). Microscopically, tularemia is a small gram 
negative, non-motile, aerobic rod or bacillus, which has bacillary and 
coccoid tendencies. Green (1939) believes tularemia may be in the 
nature of a virus. Many writers are content to call the organism 
Bacterium tularense. As the question is not definitely settled, it appears 
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best to leave the organism classified as P. tularensis as listed in Bergey’s 
Manual (1939) until enough evidence is gathered to do otherwise. 

Tularemia is transmitted among wild animals by blood sucking 
arthropods. Some of the vectors in the United States include the deer 
fly (Chrysops sp.), wood ticks (Dermacentor andersoni and D. varia- 
bilis), rabbit tick (Haemaphysalis leporispalustris), rabbit fleas (Cedto- 
psylla simplex and Hoplopsyllus affinis), dog flea (Ctenocephalides 
canis), and possibly the rabbit louse (Haemodipsus ventricosus). Der- 
macentor anderson and D. variabilis are known to bite man. One of 
the rabbit fleas (H. affinis) and the dog flea (C. canis) is also capable 
of biting man. The other mentioned arthropod vectors are not known 
to attack man, with the exception of the deer fly (Chrysops sp.). 
Tularemia has been isolated from the bedbug (Cimex sp.) but so far 
it has not been known to transmit the disease to humans. 

Francis (1937) stated that cottontail rabbits, jackrabbits, and snow 
shoe hares are the direct cause of over go per cent of human cases 
of tularemia in the United States. In most cases the disease is con- 
tracted by dressing rabbit carcasses. Tularemia can enter through 
unbroken skin, by a cut, scratch, or puncture wound. Since a large 
number of laboratory workers have contracted the disease despite extra 
precautions, there is some reason to believe that tularemia may be air 
borne. Another potential danger of tularemia has been shown by the 
isolation of P. tularensis from the water of certain Montana streams. 
The disease may have been spread by some aquatic animal. 

Approximately one per cent of the wild rabbits are infected in 
nature unless an epizootic occurs. This is true of cottontail rabbits 
(Sylvilagus floridanus mearnsi) in the University of Wisconsin Arbore- 
tum, as over 100 cottontail rabbits were examined with only one rabbit 
infected with tularemia. This rabbit, however, was the direct cause 
of two human cases of tularemia. In Iowa, over 200 cottontail rabbits 
were examined before tularemia was encountered. Waller (1940) 
pointed out that the per cent may be higher in areas where wild rabbits 
are concentrated. 

The remaining 10 per cent of the human cases may be caused by 
the bite of the infected deer fly, wood ticks, possibly fleas, and direct 
contact with wild animals and birds other than rabbits. Many cases 
are on record by contact with infected sheep, squirrel, sage hen, coyote, 
deer, red fox, quail, horned owl, ground hog, muskrat, skunk, beaver, 
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and one case from a bull snake. Other causes include humans being 
bitten by the cat, skunk, coyote, squirrel, opossum, dog, hog, lamb, and 
white rat. In these cases, contamination of the mouth of the animals 
involved by eating infected animals is mainly responsible. One case 
is on record of a person contracting tularemia from a scratch by a cat. 
The following animals have been found in nature to be infected 
with tularemia: ground squirrel, cottontail rabbit, jackrabbit, snow 
shoe hare, rat, mouse, quail, grouse, sheep, sage hen, muskrat, beaver, 
horned owl, grey fox, and dog. The following group of animals have 
been infected experimentally with varying degrees of susceptibility: 
snow shoe hare, cottontail rabbit, jackrabbit, rat, ground squirrel, 
mouse, guinea pig, sheep, opossum, monkey, gopher, meadow mouse, 
water rat, wood chuck, Virginia ground hog, prairie dog, kitten, dog, 


TABLE | 


Total number of human cases of tularemia for the North Central 
States over a six-year period (1934-39) 
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silver fox, red fox, coyote, grey fox, muskrat, quail, chicken, ruffed 
grouse, sharp-tailed grouse, red-tailed hawk, red-shouldered hawk, 
pheasant, and horned owl. As a rule, rodents were the most susceptible 
while carnivores and birds were the least. 

The tables presented in this paper may be affected by an unmeasur- 
able human factor. This factor pertains to the medical skill and ability of 
physicians to diagnose tularemia. Until 1935 relatively few cases of 
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FIGURES I-4 


Total number of human cases of tularemia per year 1934-39 
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TABLE 2 (Continued) 
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Figures 5-8 


Total number of human cases of tularemia per year 1934-39 


tularemia had been reported. In recent years people have been more 
aware of the existence of tularemia. Physicians have become more 
skillful in their diagnosis; where in the past, many cases of tularemia 
were or were not reported. There is no way of knowing what per 
cent error may exist in the number of cases reported. 
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Precaution refers to the care in handling and dressing of carcasses 
of potential tularemia-bearing animals. Hunters should avoid direct 
contact with the blood of killed animals, scratches or bites of live ones. 
This is particularly true in dressing animals, so the use of rubber 
gloves is recommended. This precaution should be carried over until the 
food is well cooked. Care should be exercised in the handling of sharp 
instruments to avoid self inoculations by cuts or puncture wounds. 

The purpose of this paper is to show the seasonal occurrence of 
tularemia in the North Central States, namely; Wisconsin, Michigan, 
Ohio, Missouri, Iowa, Indiana, Illinois, and Minnesota. The seasonal 
occurrence of tularemia is dependent upon the habits of arthropod 
vectors and the game laws in the various states. 

Table 1 shows the total number of human cases of tularemia by 
states for the years 1934-39 consecutively for a total of 3676 cases. 
Illinois leads with 1347 cases followed by Missouri (643 cases), Ohio 
(623 cases), Iowa (314 cases), Indiana (286 cases), Minnesota (211 
cases), Wisconsion (163 cases), and Michigan (89 cases). This may 
correlate with the total population of each state. 

Table 2, Figs. 1-8, show the total number of human cases of tul- 
aremia reported for each year (1934-39) in each of the North Central 
States. These tables merely show which years had the most number 
of cases reported. 

In Michigan (Table 2, Fig. 1) only 4 years of data were available. 
In 1936, 110 cases of human tularemia were reported; 1937, 25 cases; 
1938, 10 cases; and 1939, 12 cases. There is not enough evidence to 
show whether the disease is on the decrease or increase. 

In Wisconsin (Table 2, Fig. 2) the disease fluctuated widely. The 
year 1934 was high with 45 human cases reported, and in the following 
years; 1935, 15 cases; 1936, 26 cases; 1937, 10 cases; 1938, 26 cases; 
and 1939, 41 cases. Again, there is not enough evidence to point out the 
trend of the disease in Wisconsin. 

Minnesota (Table 2, Fig. 3) shows a slight decrease in the number 
of cases of human tularemia reported ; however, this cannot be definitely 
stated until a longer period of time is studied. In 1934, 62 cases of 
human tularemia were reported; 1935, 47 cases; 1936, 3I cases; 1937, 
28 cases; 1938, 20 cases; and 1939, 23 cases. 

The disease varied a great deal in Indiana (Table 2, Fig. 4). No 
definite statement can be made on the trend of human tularemia in this 
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state. In 1934, 4 cases were reported; 1935, 2 cases; 1936, 13 cases; 
1937, 38 cases; 1938, 134 cases; and 1939, 100 cases. 

In Iowa (Table 2, Fig. 5) the disease is showing a definite increase 
in number of cases reported. With 8 cases in 1934 the disease has 
steadily increased ; 1935, 2 cases; 1936, 18 cases; 1937, II cases; 1938, 
107 cases ; and 1939, 168 cases. 

Reported cases of human tularemia appear to be increasing in 
Ohio (Table 2, Fig. 6). In 1934, 66 cases were reported ; 1935, 61 cases ; 
1936, 118 cases; 1937, 80 cases; 1938, 149 cases; 1939, 149 cases. 

Missouri (Table 2, Fig. 7) shows an increase of human cases of 
tularemia reported, through the 6-year period. In 1934, 68 cases were 
reported; 1935, 47 cases; 1936, 105 cases; 1937, 87 cases; 1938, 170 
cases ; and 1939, 166 cases. 

In Illinois (Table 2, Fig. 8), reported cases of human tularemia 
appear to be increasing. In 1934, 134 cases were reported; 1935, 69 
cases ; 1936, QI cases; 1937, 109 cases; 1938, 459 cases; and 1939, 485 
cases. 

Reported cases of human tularemia in the North Central States 
appear to be definitely on the increase, for which there may be several 
reasons. There is the possibility of an epizootic in wild rodents (mainly 
cottontail rabbits) which was evident during 1938 and 1939. Also, 
during the past few years, physicians have learned to recognize the 
disease, and have become more accurate in their diagnosis. Increase in 
population of humans and wild animals is also a factor. The rabbit 
(cottontail) cycle in Wisconsin has been shown graphically by McCabe. 
In his report, the annual Wisconsin rabbit kill has increased since 1936, 
at which time there was a low in the cycle. 


SEASONAL OCCURRENCE 


Table 3 shows the hunting season of cottontail rabbits in the North 
Central States. Only the maximum dates or longest number of days 
in the open season are shown. Some states have different seasons in 
certain areas or sections. The table is not minutely accurate but used 
merely to show relationships. Table 4, Figs. 1-8, show the number of 
human cases of tularemia reported for each month over a 6-year 
period (1934-39) for the North Central States. 

Table 4, Fig. 1 shows the total number of human cases of tularemia 
reported over a 4-year period in Michigan. Tularemia has been reported 
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Missouri 


TABLE 3 


Maximum hunting seasons on cottontail rabbits 
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in every month except September. The high months are December and 
January. This is in direct relationship with the cottontail hunting 
season which opens in October and closes in January. However, with 
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FIGURES I-4 


Total number of human cases of tularemia for each month over a 
six-year period (1934-39) 


such a small number of cases reported in the 4-year period (89) in 
Michigan, generalizations cannot be made. 

In Wisconsin (Table 4, Fig. 2) tularemia in humans has been 
reported in every month over a 6-year period. March is the low month 
while October and November are high. This is in direct relationship 
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TABLE 4 (Continued) 
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Total number of human cases of tularemia for each month over a 
six-year period (1934-39) 


with the cottontail hunting season which opens in October and closes 
in February. The slight rise in June may indicate exposure to wood 
ticks (D. variabilis) or the handling of young wild rabbits. During 
the summer young cottontails are easily caught. During the mowing 
season, the nests and young are frequently located by farmers. The 
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snow shoe hare has an open season all year which may account for the 
cases reported outside of the regular cottontail hunting season. Exposure 
to other infected animals, hunting out of season, and faulty diagnosis 
may be other factors. However, the largest number of cases of tularemia 
occur during the cottontail hunting season in Wisconsin. As human 
tularemia has been reported in every month there can be no safe period 
to handle potential tularemia-bearing wild game unless precautions are 
taken. 

The situation in Minnesota (Table 4, Fig. 3) is not very clear. The 
cottontail hunting season has been open all year until 1939-40. At 
the present time the Minnesota hunting season is comparable to other 
North Central States with the season during the winter months. 
Tularemia has been reported in Minnesota every month during a 6- 
year period. This would show that precautions should be taken in 
handling potential tularemia-bearing wild animals. Minnesota has 2 
high points; June, 29 cases, and July, 47 cases for the summer; and 
October, 26 cases, and November, 30 cases for the winter. In compar- 
ison with the other North Central States, the reason for the summer 
peak is not clear. Green (1936) believes the summer peak is due to 
the deer fly and the wood tick infecting man, and the winter peak by 
direct contact with infected wild animals. Green (1936) also stated 
that tularemia in the absence of ticks from November till March is 
of rare occurrence among wild animals. This does not substantiate 
the findings in the other 7 North Central States, with tularemia in 
humans reaching its peak in November, December, and January. In 
order for infections to take place, the disease most certainly is present 
in wild animals during the winter. Evans (1939) stated that it was 
safe to handle cottontail rabbits in midwinter in Minnesota and other 
northern states. This survey does not substantiate this statement because 
midwinter is the most dangerous time to handle potential tularemia- 
bearing wild animals, and precautions should be taken at all times. 

Table 4, Fig. 4 shows the total number of human cases of tularemia 
reported over a 6-year period in Indiana. It is in direct correlation 
with the cottontail hunting season which opens in November and closes 
in January. The high months are November, December, and January. 
No cases have been reported in August, while December totaled 218 
cases for the 6-year period. Cases outside of the hunting season may 
be contributed to factors previously mentioned. As tularemia cannot 
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be positively diagnosed until two weeks from the entrance of infection, 
there is some overlapping from one month to the next. Since 
tularemia has been reported in each month with the exception of August, 
there is no safe period to handle potential tularemia-bearing wild animals 
or rabbits without undue caution. 

Iowa (Table 4, Fig. 5) follows a typical course for the cottontail 
hunting season. The high months are October, November, December, 
and January. The hunting season opens in September and closes in 
January. More recently the hunting season opens in August and closes 
in February. No cases have been reported during the months of 
March, April, May, and June. This is during the wood tick (D. 
variabilis) season, which points to the possibility of rare cases of 
tularemia by the tick bite. The slight rise in July and August may be 
due to the wood tick, or other factors previously mentioned. Tularemia 
in cottontail rabbits occurred in Iowa during the summer and fall of 
1939-40. The lack of cases during the four spring months is unknown. 
It is certainly not safe to handle cottontail rabbits in winter (hunting 
season) in Iowa without precautions. 

Table 4, Fig. 6 shows the total number of human cases of tularemia 
reported per month over a 6-year period in Ohio. Tularemia has 
been reported every month with the exception of July. The high 
months are November, December, and January. This is in exact 
accord to the hunting season (cottontail) which opens in November and 
closes in January. Cases outside of the hunting season may be contri- 
buted to other factors previously mentioned. Since tularemia has been 
reported in Ohio every month except July, it is not safe to handle 
potentential tularemia-bearing wild game without precaution. 

Missouri (Table 4, Fig. 7) presented a special problem in this study. 
Until 1939-40 there has been a continual open season on cottontail 
rabbits. During the past year the season was closed for 10 days. The 
high months of tularemia follow those of other states with open hunting 
seasons in the winter. Missouri’s high months are November, Decem- 
ber, and January. This would indicate that in Missouri people are 
inclined to hunt rabbits in the winter. There may be several reasons 
for this. In Missouri, there is a commercial cottontail rabbit meat 
industry which supplies food for the eastern market, Leopold (1931). 
The rabbits are supplied by local hunters during the winter months 
because of the demand and ease of shipping. This is an important factor 
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why rabbits are hunted during the winter months in Missouri. Rabbits 
in the summer have long been known to be “wormy” (Cysticercus 
pisiformis, Multiceps serialis, and Sarcocystis cuniculi) or to have “boils” 
(Cuterebra sp.), and are regarded by hunters to be unfit for food. This 
factor may partly explain why rabbits are not so extensively hunted in 
the summer. The hunting season of other states is usually in the winter, 
possibly because of the breeding habits of wild rabbits in the summer. 
As Missouri has had tularemia reported in every month, reasonable 
precautions should be taken in the handling of wild rabbits. 

Illinois (Table 4, Fig. 8) follows the typical hunting season cycle. 
The high months for human tularemia are November, December, and 
January. The cottontail hunting season opens in November and closes 
in January. Human tularemia has been reported every month in Illinois. 
Tularemia occurring outside of the hunting season may be due to factors 
previously mentioned. In Illinois one should not handle potential 
tularemia-bearing wild game without due caution. 


SUMMARY AND CONCLUSIONS 


A study of the seasonal occurrence of human tularemia in the North 
Central States is presented. In general, reported cases of human tul- 
aremia have increased in the North Central States. In Michigan, Wis- 
consin, Indiana, Iowa, Ohio, and Illinois, there is a high correlation 
between human tularemia and the cottontail rabbit hunting season, 
which is during midwinter. During this time the chances of human 
infection are greater due to exposure to many more animals than at any 
other time. With an all-year open season in Missouri on wild rabbits, 
the occurrence of human tularemia follows that of the above-mentioned 
six states. This indicated that people are more inclined to hunt wild 
rabbits in the winter. The Missouri commercial cottontail rabbit meat 
industry is an important factor in winter hunting. There are two seasonal 
periods of human tularemia in Minnesota. The two periods occur in 
June and July, and later in October and November. The reason for 
the summer occurrence is not clear. It is thought by some workers to 
be caused by arthropod vectors. The winter period may be contributed 
to by exposure to wild rabbits in hunting. In general, human tularemia 
may be contracted at any time of the year in the North Central States, 
with the highest number of human cases reported during the winter 
months or the hunting season. These cases may be caused by arthropod 
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vectors (10 per cent) or direct contact with infected wild rabbits (90 
per cent). When hunting, it is not safe to handle potential tularemia- 
bearing wild game at any time without precaution. 
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CARDIOVASCULAR DISEASES MORTALITY IN 
A SAMPLE OF WHITE MALES AND 
THEIR PARENTS’ 


BY ANTONIO CIOCCO 








FOREWORD 


About five years ago Dr. Raymond Pearl began collecting new material for the 
purpose of extending his well-known investigations on the constitutional factors 
associated with health and disease. Some results based on this new material had 
already been published (Pearl, 1940; Pearl and Moffett, 1939), and the study of the 
problem discussed in this paper was already broadly outlined at the time of his 
premature death. Following in some degree the outline of the analysis prepared by 
Dr. Pearl himself, the writer has sought to bring to a close and to discuss summarily 
that phase of it already well enough advanced to show the value of the method of 
approach and of the findings. The writer is grateful to Mrs. Raymond Pearl and 
to Prof. L. J. Reed for this privilege, and wishes especially to acknowledge the 
generous assistance of Mr. W. E. Moffett and Mr. J. F. Kish. 


INTRODUCTION 


= FHIS paper presents the results of a study to determine if, 
and to what degree, the frequency of cardiovascular diseases 







=} 

| mortality in a group of white males varies in relation as to 
=) whether none, one, or both of the parents have died from 
such diseases. The existence of a familial tendency to diseases of the 
cardiovascular system has been pointed out by a number of observers. 
It has been especially remarked with respect to rheumatic heart disease 
(Read, Ciocco and Taussig, 1938), and a number of pedigrees have been 
published showing unusual familial prevalence of cerebral hemorrhage 
(Draper, Allen and Spock, 1939), hypertension (Weitz, 1923), and 
other conditions affecting the heart and circulatory system. In addition, 
observations reported by Pearl (1936) and by the writer (Ciocco, 1941) 
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reveal that a familial tendency is present relative to the mortality from 
those diseases involving a break-down of the cardiovascular-renal com- 
plex. The study discussed here seeks, therefore, to furnish more data 
bearing on this tendency in the hope of arriving at a clearer picture of its 
general and practical meaning for the prevalence of deaths from the 
diseases considered. 


MATERIAL 


The records on which this study is based are constituted by (a) 
copies of the death certificates of a sample of life insurance policy- 
holders who died between 1937 and 1940, and (b) transcriptions of the 
medical examination and family history obtained on these persons at 
the time of application for the insurance. These records refer to all 
the deaths without exception, so far as can be verified, that occurred 
during 1937, 1938, 1939, and the first 20 weeks of 1940 among the 
policyholders of the cooperating insurance firm. They number over 
11,000; and of them, those utilized for this study were selected according 
to the following criteria: 


1. At the time of application both parents of the policyholder were 
dead, and the causes of their death were stated specifically, i.e., not 
expressed in such terms as: old age, sudden, etc. 

2. The cause of death of the policyholder also fell into the categories 
of defined causes. 

3. The policyholder was a white male. 

The records of 2,309 persons satisfy these criteria and form the 
material for this analysis. 

In coding the causes of death the International List (1938 revision) 
was followed. Under the heading of cardiovascular diseases are 
included: cerebral hemorrhage (list No. 83) and diseases of the heart 
and circulatory system (list Nos. 90-103). 

It is obvious that because of the kind of material used and of the 
method of selection there are characteristics that differentiate the sample 
of men included in this study from the population at large. The more 
important of these will be examined first for the policyholders, or index 
cases as they will be called, and then for their parents. Since the index 
cases had to be economically prepared and healthy enough in order to 
be insured and since both parents had to be dead, it results that the range 
of the age at application or of entry in this experience must be concen- 
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trated within relatively narrow limits of adulthood. This may be seen 
from the data given in Table 1 on the distribution of the age at applica- 
tion of the index cases who are classified according to whether they 
eventually died from cardiovascular diseases or from other causes. 


TABLE 1 


Age distribution of (a) index cases at the time of application and 
(b) living persons from Pearl’s Family History Records* 
(Pearl and Pearl, 1934; Table 3) 





INDEX CASES 








AGEIN Died fromcardio- Died from other PEARL’S F.H.R. 
YEARS vascular diseases causes All SERIES 
a4 4&2 2 4.4% 4% 
. ie - £ §€ g 
& 
2 Ay = Ny = a = Py 
10-19 oe ahah 4 2.94 
20-29 37 2.95 42 3.98 79 3-42 12 8.82 
30-39 208 16.59 185 17.54 393 17.02 19 13.97 
40-49 446 35.57 377s: 35-73 823 35.64 32 0-23.53 
50-59 418 = 33.33 346 32.80 764 33.00 40 29.41 
60-69 140 11.16 103 9.76 243 10.52 22 16.18 
70-79 5 .40 r .20 7 .30 6 4.41 
80-89 ae are oan oe _— eee I 74 





Total 1254 100.00 1055 100.01 2309 99.99 136 100.00 





* Selected because both parents and all four grandparents were dead at time of 
observation. 


Included in the table for purposes of comparison is also the age dis- 
tribution of a sample of living persons selected at random from Pearl’s 
Family History Records because both of their parents and all four of 
their grandparents were dead at the time of observation (cf. Pearl and 
Pearl, 1934). The two series of age distributions have in common that 
at the time of observation both of the parents of the individuals were 
dead. They differ, however, principally because the series of this study 
is composed of individuals all of whom were financially able and healthy 
enough to be life insurance risks. 
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From Table 1 it is seen that neither of the two series of age distri- 
butions resembles that of the general living population. According to 
the 1930 census the mean age of the white population is approximately 
30 years and, therefore, the two samples are on the average about 20 
years older. This difference may be regarded as the consequence of the 
selective condition regarding parental mortality. Compared to the dis- 
tribution of the sample from Pearl’s Family History Records, the age 
distribution of this sample of men at the time of their application 
demonstrates a more restricted range. This probably illustrates the 
effects of insurability relative to health and economic status. Knowing 
the peculiarities of this sample it is pertinent to inquire whether they are 
reflected in the age at death of the index cases and in the frequency of 
cardiovascular diseases among them. Data on these points are presented 
in Table 2. 


TABLE 2 


Mean age at death, actual and expected, of index cases 





MEAN AGE AT DEATH 








CAUSE OF DEATH NUMBER PERCENT Actual E ted 
Cardiovascular diseases.... 1254 54.31 64.60 + .19 71.35 
Other diseases............ 1055 45.60 62.86 + .22 71.17 
All inllex COSGB. 05 sisecsccee 2309 100.00 63.80 + .15 71.27 





From Table 2 it appears first of all that 54.31 percent of the index 
cases died from cardiovascular diseases. In this country during the 
years 1937 and 1938 cardiovascular diseases caused the death of 42.97 
percent of the white males who died at age 30 years and over. So 
there is a higher prevalence of cardiovascular diseases mortality among 
the index cases of this sample. This may be due to the elements that 
entered into the selection of the sample but there are also other factors 
involved. It will be recalled that only the deaths due to “defined” 
causes are included among the index cases. Moreover, and of more 
importance, the distribution of the ages at death by the very nature of 
the sample is different from that of the general population, even of that 
of 30 years and over. 
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With reference to duration of life of the index cases no direct com- 
parable data are, of course, available. It is well to point out that, as is 
evident from Table 2, the mean age at death is slightly but significantly 
higher for the cardiovascular group of index cases than for the other. 
However, the mean expected age at death is practically identical in the 
two groups. This statistical constant has been computed by adding to 
the age at admission of each individual the complete expectation of life 
(e’.) for the age, as given in the 1930 U.S.A. Life Tables for white 
males. Since the mean expected age at death is practically equal in the 
two groups, it means that, on the average, the age of entry into the 
experience is also the same for the cardiovascular and for the other 
index cases, and this can be easily shown from a comparison of the 
respective distributions as they appear in Table 1. For both groups of 
index cases the mean actual age at death seems to be low and is about 
7 years less than the mean expected age at death. This difference could 
possibly be statistical in origin, but it should not be forgotton that the 
index cases are offspring of persons who relatively speaking had a short 
duration of life. This may be inferred from a consideration of the 
criteria of selection of the sample and is demonstrated from the data of 
Table 3. 


TABLE 3 


Age at death and frequency of deaths from cardiovascular diseases 
in parents of index cases 








FATHERS MOTHERS 
ss onc seedabsenanneensenen 61.81 + .18 57-63 & .21 
DE, ctihvdiiensevanrwhakeds xeuceventens 2300 2309 
Percent dead from cardiovascular diseases 28.67 + .006 26.12 + .006 
Number died under 50 years of age........... 416 661 
Percent dead from cardiovascular diseases 7.93 + .000 8.92 + .008 
Number died 50 years old and over........... 1893 1648 
Percent dead from cardiovascular diseases 33.23 + .007 33.01 + .008 





It is clearly seen from Table 3 that the fathers and mothers of the 
index cases died at a much younger age than that observed in the general 
population. For married and widowed white men and women who died 
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within the last century the average duration of life is close to 70 years 
(cf. Ciocco, 1940). Not only were the parents of the index cases short- 
lived but not a large number of them were said to have died from 
cardiovascular diseases. Less than 30 percent of the parents died from 
these causes according to the history given by the index cases, although 
when only the parents who died at 50 years of age and above are con- 
sidered the percentage reaches 33. The relatively low incidence of 
cardiovascular deaths among the parents could be due to inaccurate 
statements made by some of the index cases but may be quite in order 
if the duration of life is taken into account. 

This somewhat detailed description of the material has been nece ary 
in order to reveal what limitations should be imposed on the generali- 
zations deriving from the results of this study. For the purposes of this 
investigation the most important attribute of the sample is that the index 
cases that eventually died trom cardiovascular diseases had at the time 
of application an equal expectation of life duration as did those who 
died from other causes, and also presumably were as healthy at that 
time. 


CARDIOVASCULAR DISEASES MORTALITY AMONG THE PARENTS AND 
AMONG THE INDEX CASES 


In Table 4 are presented the pertinent values regarding the pre- 
valence of cariovascular diseases mortality among the fathers and 
mothers of the index cases who did or did not die from these diseases. 

It appears immediately that death from cardiovascular diseases was 
more frequent among the fathers and mothers of men who died from 
cardiovascular diseases than among the parents of the men who died 
from other causes. Considering all ages combined, almost 29 percent 
of the fathers and 31 percent of the mothers of the men who died from 
cardiovascular diseases had died from these causes as compared to 23 
and 26 percent, respectively, of the fathers and mothers of men who died 
from other causes. The corresponding differences are statistically sig- 
nificant. When only the data on the fathers and mothers who attained 
the age of 50 are examined the differences between the frequency of 
cardiovascular diseases mortality among the parents of those who died 
from these causes and of those who died from other causes is slightly 
larger and also apparently not due to chance. In the case of fathers and 
mothers who died younger than 50 years of age the frequency of cardio- 
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vascular diseases mortality is also higher for the parents of those who 
died from these conditions. This superiority is not, however, significant 
statistically. 

Since it is observed that both the fathers and the mothers of the 
men who died from cardiovascular diseases have died with greater 
frequency from these conditions than the corresponding parent of the 


TABLE 4 
Frequency of deaths from cardiovascular diseases among the parents of 


(a) men who died from cardiovascular diseases, and (b) 
men who died from other causes 





DIED UNDER 50 YEARS. DIED AT 50 YEARS 








ALL AGES AT DEATH OF AGE OLD AND OVER 
CAUSE OF DEATH 
OF Percent dead Percent dead Percent dead 
INDEX CASES from cardio- from cardio- from cardio- 
vascular vascular vascular 
No. diseases No. diseases No. diseases 
Fathers 
Cardiovascular 
diseases 1254 31.02 + .009 217. 9.68+.014 1037 35.49+.010 
Other diseases 1055 25.88 + .009 199 6.03 + .OI! 856 30.49+.011 
Mothers 


Cardiovascular 
diseases 1254 28.55 + .009 352 9.66+.011 902 35.92 + O11 
Other diseases 1055 23.22 + .009 309 ©8.00+.011 746 29.492+.011 





other men, it appears that both father and mother must play an almost 
equal part in the phenomenon noted. This can be also deduced from 
the data of Table 5 wherein the mating combinations relative to the 
deaths from the diseases discussed are presented. 

So far as concerns the higher frequency of cardiovascular diseases 
mortality among the parents of men who died from such causes the 
data of Table 5 reveal this finding in even more striking form. Almost 
10 percent of the index cases that died from cardiovascular conditions 
were offspring of parents both of whom had died from these diseases. 
This is found for only 6 percent of the other index cases. In contrast, 
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among the latter 57 percent were offspring of parents neither of whom 
had died from cardiovascular diseases as compared to 50 percent of the 
index cases dead from cardiovascular diseases. When a chi-square 
test is applied to determine if the two series of parental mating combi- 
nations are significantly different, the chi-square equals 15.7 and P 
= .001. Although the percentages have different values, the same gen- 


TABLE 5 


Frequency of parental matings involving (a) neither parent dead from 
cardiovascular diseases, (b) father only dead from cardiovascular 
diseases, (c) mother only dead from cardiovascular diseases 
(d) both parents dead from cardiovascular diseases 

















TOTAL SAMPLE BOTH PARENTS DIED AT 50 YEARS 
OLD OR OVER 
Cause of death of index cases Cause of death of index cases 
PARENTAL 
MATINGS* Cardiovascular Cardiovascular 
diseases Other diseases diseases Other diseases 
s 2 &  & F = s 
5 5 § 6s § 6 § 6s 
= aX 2 aq = a = gy 
$0 XQO0 627 50.00 602 57.06 321 = 41.10 303 48.40 
écav.X Qo 238 ~= 18.08 180 =: 17.06 173. 22.15 138 22.04 
$0 XQcav. 269 21.45 208 19.72 178 22.79 127. = 20.29 
écav. X 9 av. 120 9.57 65 6.16 109 =: 13.06 58 9.27 
Total 1254 100.00 1055 100.00 781 100.00 626 100.00 





* c.v. indicates death from cardiovascular diseases. 
0 indicates death from other diseases. 


eral results are evident if only the distributions concerning parents both 
of whom died at 50 years or over are analyzed. Therefore, it seems 
rather definite that in this sample the parents of men who died from 
cardiovascular diseases have died more often from causes involving a 
breakdown of this system than the parents of the men who died from 
other causes. 
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In passing it may be remarked that taking all parents together the 
mating combination of both parents dead from cardiovascular diseases 
is found more often than expected on the basis of random assortment. 
Since 28.7 percent of the fathers and 26.1 percent of the mothers had 
died from these diseases, it would be expected that among the 2,309 
couples 173 would be composed of a husband and wife both of whom 
had died from diseases discussed. Actually there are 185. This differ- 
ence could be due to chance. t is here remarked because in a recent 
investigation regarding deaths from cardiovascular-renal diseases in 
marital couples the writer observed a higher number than expected of 
husbands and wives both of whom had died from the diseases. Again 
the difference between actual and expected was not statistically signifi- 
cant. However, when only deaths from diseases of the heart (list 
Nos. 90-95) were studied a significant marital concurrence was observed. 


CARDIOVASCULAR DISEASES MORTALITY OF OFFSPRING IN RELATION 
TO MORTALITY OF PARENTS 


Due to the nature of the material an attempt can be made to arrive at 
some answer to the fundamental question regarding the variation in 
the chances of dying from cardiovascular diseases when one or both 


TABLE 6 


Frequency of deaths from cardiovascular diseases among the index 
cases, and parental matings 





INDEX CASES 





MATINGS* OF PARENTS 





a Mean expected Percent 
life duration dead from 
Numbe 
Es CANS — at application cardiovascular 
(in years) diseases 
$0 X@Q0 1229 23.70 51.02 
écv. X 9o 418 23.83 56.94 
$0 X 9 cv. 477 23.53 56.39 
é av. X Q cv. 185 23.11 64.86 





*c.v. indicates death from cardiovascular diseases. 
© indicates death from other diseases. 
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parents have died from these diseases. By simply transforming the data 
given in Table 5 the results shown in Table 6 are obtained. 

Thus the index cases are segregated into four groups according to 
whether (a) neither father nor mother allegedly died from cardiovas- 
cular diseases, (b) only the father, (c) only the mother, and (d) both 
of the parents died from these conditions. At the time of application 
these four groups of individuals presumably were all equally in good 
physical health. Their ages were about equal on the average and as is 
seen in Table 6, their average life expectancy was therefore about the 
same. However, when they eventually died the groups differed with 
respect to the incidence of one of the cardiovascular diseases as a cause 
of death. Among the men who had stated that diseases other than those 
of the cardiovascular system had caused the death of both parents, 51 
percent died from a breakdown of the heart and circulatory system. Of 
the men whose fathers only had died from these diseases, 57 percent 
died from the same group of causes. Almost the same percentage (56 
percent) is found relative to the mortality of the men whose mothers 
only had died from the cardiovascular diseases. Further, 65 percent 
of the index cases died from these diseases in the group composed of 
men both of whose parents had died from cardiovascular diseases. 
Therefore, on the basis of this sample it appears that associated with a 
history of cardiovascular diseases mortality in one parent, either father 
or mother, there is an increase by an amount equal to about I1 percent 
of the frequency of mortality from the same causes in the offspring. 
When there is a similar history regarding both parents the increase 
amounts to over 27 percent. It is, of course, understood that these 
figures represent estimates valid for the sample as selected, nevertheless 
they point out effectively and in a new manner, the significance of the 
familial factor in the mortality from the group of diseases that consti- 
tutes the most important cause of death. 


DISCUSSION 


These findings reveal again and in a rather impressive way the 
familial tendency towards a fatal breakdown of the heart and circulatory 
system. It has been shown that more fathers and mothers of men who 
died from cardiovascular diseases died from these causes than the parents 
of men who died from other diseases. Moreover, the findings also 
suggest that at equal exposure to risk the frequency of cardiovascular 
diseases mortality among offspring increases in order according to 
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whether none, one, or both of the parents have died from these diseases. 
Consideration of these findings lead first to the examination of the 
possible or probable hypotheses that can be advanced regarding the 
factors involved. The least probable factor is that of contagion from 
parent to offspring. Of the major etiological types of heart diseases 
only in the case of rheumatic heart disease is it possible that the element 
of contagion may play some part. Yet, at the time of application the 
parents of the index cases were already dead and the index cases them- 
selves had reached adulthood and were presumably in good health. 
One could postulate a common environmental condition for the parents 
and their offspring but in view of the above reflections this explanation 
is also not satisfactory and particularly because the frequency of cardio- 
vascular diseases mortality among the offspring when both parents are 
affected is double that when one parent only is affected. It appears 
more probable, therefore, that here is exemplified a manifestation of the 
hereditary transmission of an organ weakness, that is, a constitution less 
resistent to whatever immediate factors cause cardiovascular diseases. 
The observations reported by many investigators regarding the somato- 
logical constitution and the familial concentration associated with the 
several forms of heart and circulatory diseases (cf. Campbell, 1934; 
also Ciocco, 1936) all agree with this inference. It seems safe to con- 
clude that the findings of this study support further the presumption that 
the innate biological constitution plays possibly a decisive role as a factor 
in the etiology of cardiovascular diseases. 

These figures on the frequency of cardiovascular diseases mortality 
among the offspring in relation to the prevalence of these causes of 
death among the parents provide for the first time a measure of the 
immediate practical meaning of the familial tendency studied. That 
frequency, as has been shown, increases by I1 percent in the case of one 
parent dead from these causes to 27 percent when both parents died 
from them. If these figures approximate at all the true measure of the 
phenomenon the increment is obviously substantial, especially recalling 
the high incidence of mortality from cardiovascular diseases in the pop- 
ulation. These findings thus demonstrate once again the public health 
value of studying diseases, the chronic diseases particularly, from the 
standpoint of the familial aggregate. Not only can the effects of the 
immediate environment: diet, sanitation, etc., be evaluated but also those 
of the genetic constitution. With respect to the latter it deserves to be 
noted here that because of the pronouncements of certain missionary 
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eugenists of the past it is the belief of some medical men and public 
health students that, if the genetic factor is significant in the incidence 
of a disease, preventive measures other than selective breeding cannot 
be attempted. This belief derives in part from “the fallacy that showing 
a characteristic to be hereditary proves that it is not alterable by 
environment” (Jennings, 1930). It is known instead, that even for 
extraordinary conditions, hemophilia, for example, care to prevent the 
fatal manifestations of the inherited constitution can be instituted. 
Therefore, it is hoped that results such as these discussed in this paper 
will lead to the realization that for certain diseases a positive family 
history in an otherwise apparently healthy person may have the same 
meaning as a positive tuberculin reaction in some cases. That is, it is 
a forecasting sign indicating the probable need for special care and 
observation. From such a realization the impetus will be derived for 
closer cooperation between the geneticist, the epidemiologist, and other 
medical scientists in their attempts to solve some of the many problems 
connected with public health and disease prevention. 


SUMMARY 


From the records regarding the causes and ages of death of 2,309 
male life insurance policyholders who died between 1937 and 1940, an 
analysis regarding cardiovascular diseases mortality in the index cases 
(the policyholders) and their parents was initiated by the late Raymond 
Pearl. The results of this analysis completed by the writer reveal: 


1. Among the index cases that eventually died from cardiovascular 
diseases, 31 percent of the fathers and 29 percent of the mothers had 
died from these diseases. The corresponding percentages for the index 
cases that eventually died from other causes are 26 and 23. 

2. Both the father and mother of 10 percent of the index cases 
that died from cardiovascular diseases had died from these causes, but 
cardiovascular diseases caused the death of both of the parents of 6 
percent of the index cases dying from other causes. In contrast, 57 
percent of the latter had stated that neither parent had died from cardio- 
vascular diseases as compared to 50 per cent of the index cases that 
died from the diseases discussed. 


3. The frequency of cardiovascular diseases death among the index 
cases equalled 51 percent when neither parent had died from these 
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causes, it rose to 57 percent when only the father had died from cardio- 
vascular diseases, and 56 percent when only the mother had been so 
affected, and it rose further to 65 percent when both parents had died 
from these diseases. 
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FURTHER EVIDENCES OF REVERSAL IN 
THE HUMAN GROWTH TIDE 


BY CLARENCE A. MILLS 
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WO years ago we presented evidence that the long-con- 
| tinued upward trend in the stature of college freshmen was 





my eee for the last ten years, while that of the boys had 
actually turned downward after the entering class of 1934. The march 
of the girls’ menarchial age toward ever earlier years also seemed to 
have been checked. This turning of the human growth tide we con- 
sidered as perhaps based upon the rising environmental temperature 
levels so commonly prevailing through recent years. 

Growth and speed of development in experimental animals show a 
striking dependence upon tissue combustion rate and ease with which 
body heat can be dissipated. Optimal growth seems to require an active 
tissue combustion level just as truly as does the performance of other 
types of work. The body being only 20—25 per cent efficient as an 
energy conversion machine, and being very sensitive to the internal 
accumulation of heat (fever), it must and does bank its internal fires 
when any prolonged difficulty in heat dissipation is encountered. And 
accompanying this metabolic suppression we find a coincidental reduction 
in rate of growth and development, a lessened resistance to infection 
and production of immune bodies, and a drop in energy available for 
thought or action. Standard intelligence tests result in much lower 
ratings when given in summer heat than if given during winter cold. 
This dependence of many basic body functions upon ease of body heat 
loss seems now to be a true finding, and to exert important influences 
throughout life (2). 

Implications of rather profound racial significance will attach to any 
findings clearly indicating that man is thus dominated by his environ- 
mental temperature in the same way as are experimental animals. Mental, 
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as well as physical, changes accompany fluctuations in the ease of body 
heat loss, for oxygen consumption is many times higher in the grey 
matter of the brain than in any other body tissue. Intelligence tests 
given in summer heat result in ratings only about 60 per cent as high 
as those obtained during winter cold. And during whole years of 
unusual warmth, population masses give several indications of a lowered 
plane of existence (3). World temperatures have shown an irregular 
rising trend for almost a century now (4), at a time when another of 
the recurring milleniums of warmth is about due to return (5). We 
have been much interested, therefore, in watching for any physical 
changes in man that might indicate a reversal in the prolonged upward 
growth tide of recent centuries. Any reversal toward lower levels of 
existence in human energetics with rising world temperatures would 
carry implications of great importance to man’s future, if world temp- 
eratures should really be entering another of the recurring long periods 
of warmth. The clear-cut responses given by warm-blooded laboratory 
animals to changes in ease of body heat loss leads us to believe that man 
will be found quite similarly affected. 

In looking for significant changes in man, three types of data were 
sought: (a) height-weight values for different age groups, (b) men- 
archial data on girls, and (c) intelligence test ratings. Statistics along 
the first two lines have been obtained in ample amounts from college 
freshmen and high school students, where standard forms of history 
taking and physical examination have prevailed for some years. On the 
third point, however, little useful information was obtained relative to 
time changes in intelligence ratings. Frequent alterations in the types 
of tests used effectively prevent an evaluation of any changes that might 
take place from decade to decade. Many educators have professed to 
see a reduction in student intelligence in recent years, but such an impres- 
sion is highly subjective in nature and of little scientific value unless 
confirmed by purely objective data. 

The present study is limited, therefore, to height, weight, and men- 
archial data on college freshmen and on high school students. Through 
the courtesy of the various college health authorities in making their 
records available, statistics were obtained on freshmen enterign four 
state universities (Kentucky, 1925-1938; Kansas, 1928-1938; Wisconsin, 
1928-1939; and the Women’s College of the University of North Caro- 
lina, 1912-1938). Only state universities that draw their students largely 
from rural populations were selected for the study, so that valid com- 
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parisons might be made at different latitudes. Not all the freshman 
records were used, only those being taken that gave complete data on 
the particular points of interest. With the girls, only those giving 
menarchial age were included. Height and weight records were taken 
only for the 16, 17, 18, and 19 year old freshmen. It would seem reason- 
able to conclude, however, that the findings obtained with the large 
number of records used might apply equally well to all freshmen matricu- 
lating in these state universities. 


MENARCHIAL AGE OF UNIVERSITY GIRLS 
BY YEAR OF BIRTH 
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CHANGES IN MENARCHIAL AGE 


Table 1 and Fig. 1 present statistics on the changes in menarchial 
age that have occurred in recent decades. In the southernmost school 
of the group, the long trend toward earlier menarche seems to have 
been reversed with those girls born in 1919; since then, each year’s 
freshman group has evinced a progressively later menarchial age. While 
the degree of change is small and not yet mathematically significant, 
its persistance is indicative that a real reversal of trend is taking place. 
Farther to the north, evidences of reversal are less definite and later 
in appearance, but in each college group the younger members of the 
class no longer have the earliest menarche—as they did during all the 
years when the trend toward earlier menarchial age was so strongly in 
evidence. The menarchial data from any one school alone would be 
much less convincing, as to any oncoming reversal, than is the coinci- 
dental character of the evidence from all the schools. 

The reversal appeared in North Carolina with the girls born in 1919, 
while in Cincinnati and Kansas it came with births of 1920. In Wiscon- 
sin it came still later, in 1922, but records of the whole 1939 entering class 
of Wisconsin girls showed a later mean age for onset of the menses 
than had the preceding class. Further observation through the years to 
come will be of great interest in substantiating these present indications 
of reversal, but so far it does seem that our predictions of change in 
trend, made in 1938 (1), are being borne out. 


HEIGHT-WEIGHT CHANGES 


The data given in Tables 2 and 3 indicate the height and weight 
changes that have taken place in 16, 17, 18, and 19 year old college 
freshmen of recent entering classes. Students entering the schools 
located at lower latitudes are combined in Table 2, while those of Wis- 
consin are given separately in Table 3 to represent trends at higher 
latitudes. Figs. 2 and 3 present graphically the height-weight changes 
in 16-19 year combined age groups. 

With the male freshmen of Kansas and Kentucky, the height 
improvement of past decades continued up to 1932 or 1933 for all age 
groups, but the last six years have witnessed a fairly consistent sub- 
sidence to slightly shorter stature at all ages. Gain in male weight 
has also been inconstant and negligible since the entering class of 
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TABLE 2 


Stature changes in university freshmen 





Universities of Kansas, Kentucky, and North Carolina (Woman's 


College only) 





BOYS 
(Kansas and Kentucky only) 





YEAR OF ae ec 
MATRICU- Height in inches Weight in pounds 
LATION (by age groups) (by age groups) 





16yr. 17yr. 18yr. 19yr. All 16yr. 7yr. i8yr. IQyr. 
olds olds olds _ olds olds olds olds olds 


All 





1928 §6©: 68.28 «68.59 (68.67 68.94 68.72 131.67 136.17 138.89 142.75 
1929.60 s« 68.11 «(68.57 68.71 68.42 68.55 133.64 137.63 140.56 140.40 
1930 )6=-_s« 68.31 68.82 68.85 68.71 68.78 133.52 138.27 141.21 140.10 
1931 68.24 68.71 68.88 68.66 68.75 132.83 137.67 140.63 142.80 
1932 609.06 609.24 609.17 69.36 69.23 141.40 140.92 141.88 143.84 
1933 68.38 609.17 68.94 69.42 69.12 131.15 139.80 140.11 145.25 
1934 68.02 609.06 609.14 609.09 69.08 138.81 139.68 142.52 141.87 
1935 68.07 69.13 69.16 609.19 609.08 136.05 139.75 144.17 142.95 
1936 68.88 60.06 68.97 609.07 60.01 137.81 139.52 142.32 142.78 
1937 68.66 69.02 609.25 609.13 69.05 140.95 139.61 144.98 145.91 
1938 68.61 609.24 609.06 68.79 69.03 136.11 141.78 143.12 143.18 


139.23 
139.71 
139.79 
140.93 
142.12 
141.23 
141.87 
142.32 
141.62 
143.60 
142.53 





GIRLS 
(Kansas, Kentucky, and North Carolina) 





1928 64.07 64.25 63.83 63.87 64.01 117.13. 117.20 116.94 115.69 
1929 64.74 64.01 65.01 63.65 63.99 118.16 117.07 117.19 118.16 
1930 664.01 64.01 63.88 63.70 63.92 118.38 118.61 117.77. 117.09 
1931 64.28 64.22 63.80 64.06 64.03 116.41 119.22 118.25 120.19 
1932 63.86 64.21 64.04 63.86 64.06 117.24 121.67 119.36 117.19 
1933 64.55 64.10 64.09 64.15 64.12 120.46 118.29 116.95 117.95 
1934 63.80 64.26 64.05 64.27 64.25 118.56 120.65 117.84 119.43 
1935 64.14 64.20 63.908 64.27 64.19 120.24 119.49 117.73 119.90 
1936 64.57 64.06 64.01 64.03 63.74 121.07 119.36 120.82 116.90 
1937 64.40 64.06 64.11 64.07 63.11 120.38 119.46 119.19 117.65 
1938 64.24 64.34 64.31 64.06 64.29 120.53 119.69 120.46 120.77 


116.79 
117.49 
117.91 
118.87 
119.55 
118.02 
119.44 
119.08 
119.45 
119.18 
120.15 
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TABLE 3 
Stature changes in university freshmen 
University of Wisconsin 
BOYS 

Poco Height in inches Weight in pounds 

came (by age groups) (by age groups) 
16yr. 17 yr. 18yr. 19 yr. All 16yr. i7yr. i8yr. i9yr. All 

olds olds olds _ olds olds _ olds olds _ olds 
1928 67.59 68.62 68.86 68.72 68.71 132.44 140.07 143.30 141.72 141.58 
1929 ©6-:«67.844.-«68.86 «68.97 (68.91 60.15 131.67 141.69 143.84 14442 143.03 
1930 68.40 68.76 68.64 60.71 68.68 135.24 142.37 142.62 145.75 143.28 
1931 60.19 60.51 609.08 68.92 68.87 139.63 139.00 143.66 144.29 142.46 
1932 68.64 60.45 609.80 60.51 69.62 133.57 143.87 144.25 147.76 144.83 
1933 69.27 69.36 60.77 69.70 60.53 134.03 140.41 144.45 145.68 143.45 
1934 68.92 69.41 69.86 60.45 60.61 141.54 144.93 145.97 147.53 145.98 
1935 60.12 69.68 60.75 609.49 60.60 142.11 144.90 145.09 146.61 145.36 
1936 69.11 69.88 69.04 69.85 69.63 140.45 145.25 146.48 147.86 146.42 
1937 69.95 69.59 60.73 609.88 60.74 145.00 145.79 145.56 148.01 146.17 
1938 69.91 69.97 70.20 69.98 70.01 139.48 146.20 147.58 149.50 147.75 
1939 70.56 70.10 70.19 70.35 70.21 156.18 146.47 147.47 148.17 147.48 

GIRLS 

1928 63.909 64.11 64.13 64.05 64.10 119.10 120.34 121.80 118.83 120.59 
1929 64.29 64.04 64.40 64.44 64.32 125.43 123.27 122.80 121.59 122.35 
1930 63.44 64.62 64.40 64.14 64.16 120.29 127.35 124.47 120.36 119.18 
1931 64.18 64.08 63.78 64.03 63.96 123.38 121.97 121.06 123.74 122.02 
1932 63.77 64.02 64.06 63.74 63.06 123.61 121.82 120.86 124.62 121.97 
1933 64.09 63.74 63.87 64.12 63.80 125.26 121.21 122.14 120.36 121.62 
1934 64.82 64.30 64.25 64.29 64.29 119.21 124.22 121.70 121.26 122.27 
1935 63.04 64.07 64.13 63.81 64.04 132.31 124.03 122.77 121.30 123.23 
1936 64.07 64.53 64.09 64.47 64.30 125.27 123.09 122.53 123.16 123.24 
1937 64.24 64.33 64.22 64.11 64.26 125.47 124.13 123.81 122.68 123.70 
1938 64.22 64.38 64.31 64.44 64.35 123.00 125.48 124.59 124.63 124.89 
1939 63.02 64.54 64.61 64.76 64.59 119.85 124.78 125.98 124.89 125.77 
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1932. In only one year (1932) did the height of the 16 year old boys 
come close to the class average, and that year’s figure is so far out of 
line with immediately preceding and succeeding values as to appear 
an artifact, based upon inadequate numbers (only 25 cases). A max- 
imum in height and weight appears to have been reached in 1932, with 
a marked subsidence after the intense and prolonged heat of the 1934 
summer, and followed by a later secondary peak (1936 in height, 1937 
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in weight) and subsequent further decline toward lower levels. There 
would now seem to be little future likelihood of the 16 year old group 
overtaking in development those of older ages. This is in sharp con- 
trast to the Wisconsin findings discussed in a subsequent paragraph. 
Female freshmen in Kansas, Kentucky, and North Carolina have 
shown no significant tendency to height improvement, at any age, during 
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the past eleven years. Earlier puberty in the girls has brought complete 
skeletal development by the age of 16 years. In weight, however, the 
girls exhibited gain up to 1932, recession through the years of severe 
summer heat, and a subsequent maximum in 1938. In eight out of the 
eleven years, the 16 year old girls have been heavier than the class 
average. 

Wisconsin girls have shown much the same completeness of growth 
at the age of 16 as did those in the more southern states. Again, in 
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FIGURE 3 


eight out of the eleven years, the 16 year olds were heavier than the 
class average. The 16 year old girls’ height average for the whole 
eleven years is only 0.1 inch less than that of the whole group, and in 
no age group is there any significant tendency to further height im- 
provement except in the most recent year’s class (1939). The early 
height maximum in 1929 was not again equalled until 1938, with 
almost 14 inch recession and recovery in the intervening years. With 
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Wisconsin boys, however, quite a different picture is presented. 
Every age group has improved markedly, and is still improving, in 
both height and weight. Gain in height during the twelve years studied 
has amounted roughly to 114 inches for the 17, 18, and 19 year old 
groups, while the 16 year old group has increased almost 3 inches and 
has now overtaken the older age in both height and weight. Word 
received by correspondence with observers at Harvard, Yale, and the 
University of Toronto indicate about the same male stature develop- 
ment and continuing increase as shown here for Wisconsin. In these 
more northern latitudes of greater physical vigor, there are as yet no 
evidences of physical recession in the male youth. Average height at 
Wisconsin is an inch greater than in Kansas and Kentucky, and average 
weight about 5 pounds higher. Wisconsin girls are 5 pounds heavier 
and about 0.6 inch taller than are those of the more southern states, 
although neither group of girls any longer shows a tendency to further 
height increase. 


HEIGHT-WEIGHT CHANGES IN HIGH SCHOOL STUDENTS 


Since female stature seems well stabilized before college matricu- 
lation, and that of the men almost equally so in recent years, we went 
back to earlier junior high school ages for the more immediate effects 


TABLE 4 


Height-weight changes in school children. Changes in stature of 
school children* 





HEIGHT IN INCHES WEIGHT IN POUNDS 





YR. OF 
EXAM- I3yr. I4yr. I3yr. I4yr. 13 yr. 14 yr. 13 yr. 14 yr. 

INATION old old old old old old old old 
boys boys girls girls boys boys girls girls 





1938 61.70 63.62 62.48 62.77 102.86 111.47 103.89 109.35 
1937 61.42 63.55 61.65 62.62 98.40 II1.05 104.41 109.75 
1936 61.59 63.83 61.40 62.10 101.98 110.69 3 106.09 
1935 61.58 63.43 61.37 61.60 99.93 108.25 . 109.90 
1934 59.67 62.86 60.63 62.32 93.03 107.86 ’ 109.34 
1933 60.20 63.29 61.99 61.55 97-44 110.00 3 101.67 
1932 59.67 62.75 tee Pee 96.67 111.67 

* These figures do not represent measurements on a given group of children 


during successive years, but are the mean values for all children of the given 
age groups measured in each year of the series. 
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of severe summer heat upon body growth. Table 4 presents mean 
height and weight values on over 1800 13 and 14 year old children, 
obtained from the records kept at one of the largest Cincinnati high 
schools. This school is located in a well-to-do residential district where 
actual malnutrition during the severe depression years would have 
been likely to play practically no part in childhood growth changes. 
Here we see a sharp set-back in both height and weight of the 13 year 
old children after the unusually severe and prolonged summer heat of 
1934. The set-back showed up promptly in the 13 year old groups 
of both sexes, but with the 14 year olds it tended to show up more in the 
succeeding year. This lag in appearance may possibly mean that the 
heat exerts its depressing effects more at the age of 13, when growth 
is more rapid, than a year later when it has begun to slow down some- 
what. 

Incidentally the data of Table 4 also show that even back at the age 
of 14 years the yearly improvement in stature has almost ceased in Cin- 
cinnati children. Each year’s crop of 13 year olds still shows some 
tendency toward betterment over the standards of previous years. Back 
at 9 and I0 year ages, each year’s crop still shows marked height and 
weight improvement over preceding levels. It would seem that, at least 
in middle temperate latitudes, acceleration of growth and development 
is becoming more truly a phenomenon of childhood years, with an 
increasing stabilization during youth, and a probable oncoming recession 
in adults. 


DISCUSSION 


Human statistics do seem, therefore, to bear out the animal findings 
as to ease of body heat loss dominating body growth and development. 
The unseasonal warmth that prevailed so generally over the earth from 
1930 to 1936, accompanied in several of the years by severe and pro- 
longed summer heat waves, seems to have brought about a definite 
set-back in the growth and development of American youth living in 
middle and lower temperate latitudes. Farther north, where summer 
heat waves are of short duration, few evidences of retardation are to 
be found as yet. Fig. 4 depicts this growth recession in the 17 year 
old Kansas girls, and represents the type of human response we would 
like to find in all the statistics collected. Instead of such striking 
response, we must be content with much less clear-cut findings when 
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dealing with large numbers of students of different ages and different 
regions. Development of college freshmen represents the summation of 
a variety of growth factors acting through many years of childhood 
and youth. Any change in adult stature will necessarily be slow in 
developing, more like the ponderous turning of a tide than like the 
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quick responses we can obtain on experimental animals under controlled 
conditions. Changes in external temperature levels, if the heat be 
sufficiently severe, may bring on immediate growth retardation in child- 
hood, but several years are required to make the effects evident in 
college student stature. 

Earth temperatures have been trending upward for the past eight 
decades or so, but it is really only in the last ten years that severely 
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depressive heat conditions came to middle and lower temperate latitudes 
summer after summer. The human growth tide progressed apace 
through the early decades of rising world temperature levels, but now 
it seems perhaps to be turning to ebb as summer heat reaches more 
critical levels. There was, of course, great improvement in the Ameri- 
can dietary during this period of great growth improvement, and this 
factor may well have played an important part in determining the extent 
of the improvement. Similar growth betterment has been observed in 
every country of the earth where statistics have been collected, and in 
most instances has been credited by nutritionists to a better dietary 
and more hygienic type of existence. 

But the American dietary, especially among families sending chil- 
dren to college, has never been better than in the recent years when the 
growth tide seems to be reversing itself. With experimental animals, 
no kind of dietary change seems capable of overcoming the growth- 
depressing effect of environmental heat. The body must generate 
more heat in using more food, and sufficient difficulty in dissipating 
this extra heat will inevitably result either in curtailment of combustion 
rate or else in death from hyperpyrexia. Animals kept at 65°F. eat over 
twice as much food as do those kept at go°F. With change from the 
cool to the hot environment, their food consumption and growth rate 
immediately decrease. Animals living at 65°F. will starve to death 
in a few days if given daily only as much food as those living at 90°F. 
consume. We stress these animal findings because of their very direct 
bearing upon the dynamics of growth, and because of the impossibility 
of approaching the problems of human growth from the same direct 
experimental angle. 

Earth temperatures since 1937 have shown the falling tendency 
usually accompanying the more active phases of the so-called 11-year 
sunspot cycle. Sunspot activity has been high throughout most of the 
past 3 years and American temperatures have dropped considerably from 
their 1930-1936 levels. Even so, mean temperatures of a majority of 
the months are still above the long-term normal level. Summer heat 
has been much less severe in the last 3 years, however, and this may 
account for the stature improvement in the 1938 entering class of 
Kansas, Kentucky, and North Carolina girls (Fig. 2) and that indi- 
cated by a preliminary survey of the North Carolina entering class of 
1939. A recent study by DuBois and Hardy (6) has shown that women 
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are less able than men to withstand difficulty in heat loss (temperatures 
above 82°F.), and it may be this that explains the more marked response 
of female stature to depressing heat as shown in Fig. 2. 

If the same relationship that we have been able to show for experi- 
mental animals, can be definitely established between human develop- 
ment and ease of body heat loss, then we must perforce become much 
interested in future world temperature trends. Further extension of the 
temperature rise of the past eight decades might conceivably induce 
a profound racial downturn in the densely populated region of middle 
and lower temperate regions. Here lies the basis for an impelling human 
interest in the causation and behavior of sunspots, and in the relation- 
ship they seem to bear to world weather and mean temperature levels. 


SUMMARY 


A reversal seems to have occurred in the march of the menarche 
toward ever earlier ages. The change toward later menarchial age 
occurred in North Carolina with girls born in 1919, in Kansas and at 
Cincinnati with births in 1920, and in Wisconsin with girls born in 
1922. 

Year by year improvement in stature of college freshmen, which 
also had been in evidence for several decades, now seems to have ceased 
in middle and lower temperate latitudes. Actual recession in freshman 
stature occurred during the recent years of unusually severe summer 
heat, this recession showing up even more clearly in 13 and 14 year 
old school children following the prolonged heat of the 1934 summer. 

While all age groups of male freshmen at higher latitudes (Wiscon- 
sin) still continue some yearly stature gain, this gain is most marked in 
the 16 year olds. This group has gained 3 inches in height during the 
past eleven years, and now is practically as tall as the 19 year old group. 
This is not true of boys farther south at the University of Kansas, 
where improvement has ceased with all age groups and with the 16 
year olds still considerably inferior to those of 19 years. 

Height of freshman girls is practically the same for all age groups 
studied (16 to 19 years), indicating a completion of skeletal growth 
by the age of 16 years. Female height has been stabilized for some 
years past, except for a distinct recession in lower latitudes following 
the years of severe summer heat (1934-6). 
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From these studies it would seem that growth improvement has 
now become largely a matter of more rapid growth through childhood, 
with stabilization or actual recession in final adult stature appearing in 
lower temperate latitudes and encroaching northward. 
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SJARIOUS statistics presented by Huntington (1), Petersen 
(2), and others (3, 4, and 5) have indicated that the season 
of conception plays an important part in a child’s future 
=—=——j development—in his chances of achieving distinction and in 
his average life span. Parental vigor at the time of conception seems 
to be carried over in the germ plasm, and to affect the metabolic level 
upon which the new individual shall go through life. Biologic measure- 
ments cf this seasonal effect upon development have been lacking, how- 
ever, since most of the studies dealt only with birth statistics of notable 
persons listed in various Who’s Who volumes. 

In the following pages are presented height, weight, and menarchial 
data on over 45,000 freshmen enrolling in certain American colleges. 
These data indicate an undoubted influence of season of conception over 
the later development of the individual. The likelihood of college 
matriculation is about 60 per cent greater with children conceived during 
the winter season than with those conceived in the summer heat. Winter 
conception also results in significantly earlier onsets of the menses in 
girls. Curiously enough, winter conception seems also to result in 
slightly inferior adult stature. 

Through the courtesy of the various college health authorities in 
making their records available, statistics were obtained on freshmen 
entering four state universities (Kentucky, 1925-1938; Kansas, 1928- 
1938; Wisconsin, 1928-1939; and the Woman’s College of the Univer- 
sity of North Carolina, 1912-1938). Only state universities that draw 
their students largely from rural populations were selected for the study, 
so that valid comparisons might be made at different latitudes. Not 
all the freshman records were used, only those being taken that gave 
complete data on the particular points of interest. With the girls, only 
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those giving menarchial age were included. Height and weight records 
were taken only for the 16, 17, 18, and 19 year old freshmen. It would 
seem reasonable to conclude, however, that the findings obtained with 
the large number of records used might apply equally well to all fresh- 
men matriculating in these state universities. 


SEASON OF CONCEPTION AND LIKELIHOOD OF COLLEGE 
MATRICULATION 


In attempting to find out what influence season of conception had 
on later mental development, each student’s month of conception was 
calculated from the given date of birth, then all freshman data were 
sorted by month of conception. The normal total monthly conception 
rate for each state was calculated separately for the two sexes, using 
live-birth statistics for the earliest six years locally available (1917-18, 
and 1920-23). While these years do not cover all the birth years of the 
students used in our study, it is unlikely that this in any way invalidates 
the findings to be presented in the following paragraphs. 

Each month’s conceptions were calculated as percentage of those for 
the whole year, both for matriculating freshmen and for the whole state 
populations involved. The percentage distribution of freshman concep- 
tions for each month of the year was then divided by the percentage 
distribution of total state conceptions for the same month and the result 
multiplied by 100. This gave the percentage deviation of freshman 
conceptions from the normal expectancy (100 per cent) for each 
month, based upon seasonal variations in total state conceptions. In 
all cases, percentage deviations of freshman conceptions from the normal 
seasonal distribution were calculated separately for the two sexes. 

Table 1 and Fig. 1 set forth the final results of this calculation for 
over 45,000 freshmen matriculating in 4 state universities during recent 
years. With both sexes of all 4 states there is a marked preponderance 
of freshmen who were conceived in the late winter months. The number 
of freshman conceptions in the summer months falls consistently below 
the normal expectancy based on total conceptions throughout the state 
population concerned. It would seem that, in general, a child conceived 
in mid-summer heat is blest with only about 60 per cent of the likelihood 
of college matriculation that is enjoyed by one conceived in late winter. 
In view of the large numbers of students used in the study, these sea- 
sonal differences in college matriculation expectancy become highly 
significant, entirely beyond the realm of chance relationship. 
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These results are similar to those found by Petersen for the list of 
starred names in American Men of Science and those reported by Hunt- 
ington in his book Season of Birth. People conceived in the late summer 
or early autumn months are definitely less likely to attend college or 
attain distinction. The most favorable conception month for a life of 
distinction, however, differs slightly from that for college matriculation, 
being March for the latter and April for the former. Huntington fails 
to give percentage deviations from normal expectancy in most of his 
numerous materials, but rough calculation from his graphs indicates the 
highest percentage of distinguished people among April conceptions 
and the lowest with conception in September. Huntington found this 
true for 10,832 eminent Britishers listed in the Encyclopedia Britannica, 
just as Petersen found for the starred names in American Men of 
Science. It is not at present apparent just why the percentage expec- 
tancy of college matriculation should drop so sharply with conceptions 
that occur later than March, while that for distinguished persons holds 
up until later in the spring. Perhaps the answer lies in the fact that the 
data presented by Petersen and Huntington deal chiefly with people 
living in west central Europe and the northeastern section of the United 
States, where summer heat is less likely to come on so early or be so 
depressive as in the states from which the present college student 
material is drawn. MHuntington’s graphs for distinguished persons 
of Seville yields a seasonal curve of deviation from the normal expec- 
tancy very similar to that of Fig. 1 for college matriculations in North 
Carolina at about the same latitude. 

It will be noticed in Fig. 1 that the expectancy of matriculation drops 
much more sharply with April and May conceptions in Wisconsin than 
at the lower latitude of North Carolina, and that this sharp drop is 
followed by a considerable rebound with early summer conception. 
This reduction in expectancy with early spring conception is greater 
than that brought by mid-summer warmth in Wisconsin. A hint of 
this behavior is seen in the Kansas-Kentucky curves, but it is entirely 
absent in the North Carolina data. The reason for this is not clear, 
although it might be explained upon Huntington’s hypothesis that, dur- 
ing the spring reproductive tide, the stronger sexual urge results in 
relatively higher reproductivity among the lower classes of society in 
whom inhibitions function less strongly. It is during April and May 
that the conception rate rises most rapidly in such states as Kansas and 
Wisconsin. From December to March state conceptions decline sharply, 


. 


f 














Ps Pen tac” i 


+8 ats es te 





SEASON OF CONCEPTION 383 


and a larger percentage of those conceived enter college. At other 
times of the year there is little relationship between changes in state 
conception rates and chances of college matriculation. 

Among freshmen enrolling at the age of 16 years there is a very 
heavy predominance of January-March conceptions (births during 
October, November, and December), and in order to matriculate at 
15 years of age an autumn birth is almost mandatory. This is not at 
all surprising, since boys and girls of these ages will be more likely to 
be ready for matriculation if they are almost ready to enter the next 
year’s age group than if they shall have barely passed their 15th or 
16th birthday. However, even the 19 year old age group of freshmen 
show the same preponderance of autumn births (January-March con- 
ception), and at this late matriculation age it would surely make little 
difference whether the individual had just passed his 19th birthday or 
was almost 20 years old. The data of Table 2 illustrate these statements 


TABLE 2 


Season of conception and likelihood of college matriculation 
(15, 16, and 19 year old freshmen) 





DEVIATION FROM NORMAL EXPECTANCY 
IN NUMBER MATRICULATING 











NO. OF I5 YR. ie ) 
MONTH OF eanemes (normal —= 100 pyesirs OF 
CONCEPTION : aa 
MATRICULATING “All 16yr.old All. 19 yr. old 
girls girls and boys 
January 28 172 101 October 
February 26 137 102 November 
March 22 154 120 December 
April 21 116 73 January 
May 13 114 89 February 
June 15 103 93 March 
July 9 80 98 April 
August 6 75 gI May 
September 9 64 104 June 
October 4 52 102 July 
November 3 53 113 August 
December 10 04 121 September 
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quite clearly. The rise of percentage expectancy of matriculation of 19 
year olds with birth both before and after the actual month of college 
entrance (September) indicates that here age has little bearing on the 
tendency for those conceived in the colder half year to be more likely to 
enter college. Actual numbers of 15 and 16 year old freshmen were too 
small (less than 10 per cent) to have much effect upon the trends shown 
in Fig. 1 for the whole groups. We may therefore accept as a demon- 
strated fact the higher percentage of college matriculations among those 
conceived in winter cold than among those conceived in the summer 
months. 


SEASON OF CONCEPTION AND MENARCHIAL AGE 


Table 3 presents the data on mean menarchial age by month of 
conception. The retarding effect of summer conception is here seen to 
affect development during adolescence, for the menses begin significantly 
later in girls conceived in summer warmth than with those conceived in 


TABLE 3 


Menarchial age and season of conception 





MENARCHIAL AGE 
MONTH OF MONTH OF 


BIRTH : ‘ . CONCEPTION 
North Carolina Kansas Wisconsin 








January 13.88 13.38 13.40 April 
February 13.92 13.41 13.32 May 
March 13.86 13.41 13.43 % June 


April 13.94 13.43 13.44 July 
May 13.91 13.64 13.44 r August 
June 13.89 13.65 13.46 September 


July 13.86 13.51 13.42 October 
August 13.88 13.52 13.39 November 
September 13.84 13.53 13.48 " December 


October 13.87 13.46 13.26 ’ January 
November 13.93 13.37 13.38 February 
December 13.73 13.34 13.40 March 





No. of cases 11,369 2,996 10,350 
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winter cold. As seen from the North Carolina data given in Table 3, 
only in the case of February conceptions did the menarchial age rise 
above 13.88 years for those conceived during the colder seven months 
from October to April. With those conceived during the warmer five 
months, the menarchial age was above 13.88 years for all except the 
June conceptions. While the difference in mean age for the two concep- 
tion periods in North Carolina is small (13.8602+0.0063 vs. 13.9031 
0.0124) the large number of cases makes it relatively stable. It is 3.1 
times its own probable error, thus indicating that such a difference would 
occur by chance alone once in 26 times. 

In calculating the seasonal difference in menarchial age for Wisconsin 
girls, the five conception months, June to October, were compared with 
the other seven. All five of these conception months show a mean men- 
archial age above 13.43, while in only one of the remaining seven does 
it rise above 13.40. The difference here is 3.2 times its own probable 
error, giving such an occurrence by chance alone only once in 31 times. 
The Kansas data of Table 3, although based on a smaller number of cases, 
shows the most marked retardation in onset of the menses with concep- 
tion in the late summer heat (August and September). Taking the data 
for all three states, the mean menarchial age for July, August, and Sep- 
tember conceptions is 13.6717+0.0112, and that for January, February, 
and March conceptions 13.47+0.0108. The difference (0.097+0.0155) 
is 6.26 times its own probable error, indicating that only once in many 
thousands of times would such a difference occur by chance alone. Tak- 
ing only the 16 year old freshman girls, those conceived in January, 
February, and March show a mean menarchial age of 13.1786+8.0290 
years, while for those conceived in the remaining months of the year 
the age is 13.37+0.0221. The difference between these two ages 
(0.1963-+-0.0365) is 5.4 times its own probable error and would occur 
by chance alone only once in several thousand times. It is to be noted 
that those girls matriculating at the age of 16 years had a significantly 
earlier onset of the menses than did those matriculating at later ages. 

It seems evident, from these menarchial statistics, that season of 
conception does exert a lasting influence over the dynamics of later 
development. Girls conceived in winter cold come to the menarche at a 
significantly earlier age than do those conceived in summer heat. This 
occurs even though all be subjected to the same multiplicity of influences 
from the time of conception onward. While the difference between 
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summer and winter conception is not so great here as with the likelihood 
of college matriculation, it none the less is of definitely significant pro- 


portions. 


SEASON OF CONCEPTION AND HEIGHT-WEIGHT DIFFERENCES 


In Table 4 are presented the height-weight data by month of birth 
and of conception. In both height and weight, freshmen conceived 
from November to March, inclusive, tend to be smaller than those 
conceived in the remaining months. Comparing July, August, and 
September conceptions with those of January, February, and March, 


we obtain the following: 


Month of Boys 
conception Height Weight 
(inches) (pounds) 


Girls 
Height Weight 
(inches) (pounds) 


July, Aug., Sept..... 60.4569+0.0270 144.430020.0211 64.0725-+0.0200 120.0446-+0.0155 
Jan., Feb., Mar 69.31890.0249 143.71910.0187 63.9978+0.0187 119.6396-0.0218 


Difference 0.1380+0.367 0.7 109+0.0281 
Difference/Ps diff... 38 25.3 
Occurrence by chance tIingstimes practically never 


0.0747+0.0274  0.4050-+0.0214 
2.7 18.9 
Iin14times practically never 


The height differences become still more significant if we compare 
those conceived in the six months, May to October, with those con- 


ceived during the colder half year: 


Month of Boys 
conception Height Weight 
(inches) (pounds) 


Girls 
Height Weight 
(inches) (pounds) 


May to Oct 69.4522+0.0192 144.6832+0.0153 64.0407+0.0141 120.0618+0.0109 
Nov. to Apr 69.2916+0.0185 143.6180+0.0136 63.998920.0119 119.64690.0105 


Difference 0.1606+0.0267 1.0652+0.0207 
Occurrence by chance 
I in 20000 practically never 
times 


0.0418+0.0185  0.41990.0151 


Iin7times practically never 


The weight differences between summer and winter conceptions 
are over five times as great as are the height differences, for both male 
and female freshmen. Were the weight differences only twice those 
of height, then we might say that the students conceived in winter are 





388 HUMAN BIOLOGY 


lighter in weight only because of a shorter stature. As it stands, how- 
ever, there is significance to be attached to the differences in both height 
and weight. But just why those conceived in winter should be smaller 
in later life is difficult to say. Were the growth retarding influence of 
winter conception limited to girls alone, then we might reasonably link 
it to the earlier menarchial age shown by those conceived in winter. 
Long-bone growth in girls is cut short by an early menarche, since 
growth in height seldom persists after the onset of fertility (2-3 years 
after the menarche in the United States at the latitudes here concerned. ) 
Boys show an even greater retarding influence of winter conception, 
however, without the same sharp limitation of growth time by adolescent 
sexual changes. 

Summer conception, accompanied by a more generous supply of 
ultraviolet light and dietary vitamin D, might possibly give a greater 
impetus to skeletal growth than would be possible with winter conception, 
but that would not explain the even greater weight advantage of summer 
conception. For the present it seems necessary to leave unexplained 
these observed relationships between season of conception and later 
body size. 


DISCUSSION 


From the data here presented, it seems clear that season of con- 
ception plays an important part in an individual’s later development. 
Winter conception (January, February, March) provides a significant 
advantage along lines of mental achievement. The higher metabolic 
level of parental protoplasmic vigor during winter cold seems to be 
transmitted through the germ plasm, and to exert a lasting effect upon 
the future course of the offspring. Earlier onset of the menses occurs, 
as well as a much greater likelihood of college matriculation. However, 
for some as yet unexplained reason, superior body size is favored by 
summer, rather than winter, conception. 

We have here evidence of one of the earliest environmental influ- 
ences at work shaping the individual’s future course. The seasonal 
tide in parental vigor or protoplasmic activity seems definitely to be 
carried over into the new unit being conceived, and to become an integral 
part of the new individual’s characteristics throughout life. Here we 
see the nearest approach to conjunction in hereditary and environmental 
influences. 
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The findings reported in these pages have a very direct bearing upon 
human eugenics. Present-day civilization is dominated much more 
largely by mental achievement than by physical, hence the importance 
of stressing eugenic factors that promote mental functions. It would 
seem highly desirable, therefore, that parents keep in mind the advan- 
tages offered their offspring by winter conception. Even the best heredi- 
tary background may be made much more effective if supported by 
proper season of conception. 


SUMMARY 


1. Likelihood of college matriculation rises high above the normal 
expectancy for those individuals conceived in the winter months (Jan- 
uary, February, March) and is low with conceptions in summer warmth. 

2. The menses in girls begin significantly earlier with conception in 
the winter months. 

3. Height and weight of college freshmen, both males and females, 
are greater in those conceived during the warmer half-year (May to 
October inclusive) than with those conceived in winter cold (November 
to April inclusive). 

4. These studies are based upon height, weight, and menarchial 
records of over 45,000 college freshmen. 
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RACES OF THE WORLD —A DISCUSSION OF 
RECENT CLASSIFICATIONS 





BY GRIFFITH TAYLOR 


University of Toronto 


} URING the last few years several comprehensive ethnological 
| studies dealing with large portions of the world have 
appeared. It is noticeable that these publications do not 
JE j/ support the view of those anthropologists who believe that 
racial classification is rather a waste of time; since, in their opinion, 
there is no such thing as a pure race. The problem is admittedly com- 
plex; but there are certain regions where fairly homogeneous racial 
groups occur, as well as transition areas where it is difficult to draw 
definite boundaries. The writer proposes to discuss in this short paper 
some of the deductions set forth in such recent books as Rassenkunde 
und Rassengeschichte (Stuttgart, 1934) by von Eickstedt, and Races of 
Europe (New York, 1939) by C. W. Coon; and to compare them with 
the results, based on an ecological approach, which appear in the writer’s 
book Environment, Race and Migration (Chicago University, 1937). 

In 1900 Ripley wrote : “Science has advanced since Linnaeus’ type 
of Homo Europeus alba was made one of the four great races of man- 
kind”. It is disheartening to find that the two authors quoted above still 
continue to accept the ‘European’ or “White Race’ as one of the four 
main classes. I therefore propose to devote a few paragraphs to von 
Eickstedt’s main classes ; and then to describe how Coon’s volume differs 
in this respect from earlier classifications. 

Von Eickstedt’s classification derives directly from the classic 
divisions originating from Linnaeus (1758), Blumenbach (1806) and 
Cuvier (1812). He divides human beings into four main divisions in 
his last enumeration, as follows: Europide, Mongolide, Amerikanide 
and Negride. Their distributions are shown in Fig. 1. These again 
are split into smaller groups, which he calls ‘series’, while each series in 
turn is subdivided into ‘varieties’. There are about 60 of the latter, with 
which however I do not propose to deal. Apart from these major classes 
the writer finds most of von Eickstedt’s book admirable. 
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Fig. 1 is traced from von Eickstedt’s map, as regards the outline. It 
is unsatisfactory, since it is split along the Pacific; and so the Behring 
Corridor is not shown. Thus the map masks the real connection between 
the Amerind and Asiatic peoples. Only in the case of the large Negride 
Division is the major ethnic area at all satisfactory in the writer’s 
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Fic. 1. A Wortp-Map SHOWING THE DisTRIBUTION OF von ErcxstTept’s Four 
Marin Crasses: EvuroprpeE, MoncoLipE, AMERIKANIDE AND NEGRIDE 
The remaining data shown support the alternative Migration-Zone concept of 
race. The four small maps demonstrate the inadvisability of separating Europeans 
and Mongolians as major races. 














opinion. Many anthropologists now object to any wide separation of 
the Amerinds and adjacent Asiatics. Further, even though a similarity 
between the European types in the west and the Ainu and the Poly- 
nesians in the east is admitted in von Eickstedt’s discussions, this is not 
indicated or explained in his main racial maps. Lastly, the heavy line 
(AB in Fig. 1), separating the European and Mongolian types, seems 
to the present writer to be contrary to all principles of racial evolution 
and ecology. I have given my objections to this grouping in my recent 
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book Environment, Race and Migration (pp. 202-206). But some of 
the more cogent are suggested in the four small maps at the base of 
Fig. I. 

All students of human migration must admit that there have been 
agelong westward and eastward migrations across Asia in the region of 
the Tarim Basin (see arrows in Fig. 1). This is true of the higher 
mammals, of primitive man, and of modern man. As a result the 
anthropological isopleths (i.e. lines of equal abundance) are concentric 
about this corridor in central Asia. This is shown in the four maps of 
Head index, Nasal index, Face breadth, and Skin color, which are 
derived from Biasutti’s independent Atlas (Memoria Geographica, 
Florence, 1912). (Hair distribution is charted in the large map. ) 

If there were a real racial difference between European and Asiatic 
peoples, then the isopleths would run parallel to the line AB; whereas 
in the four small maps they run at right angles to this line. Hence AB 
does not separate biological areas in so far as the four very important 
criteria named are concerned. It is true that the ‘epicanthic fold’ of the 
eyelid, and ‘shovel teeth’ are found mainly in and around Mongolia; but 
why should such trivial criteria be adopted here and here alone as of 
major racial importance? 

The writer has travelled through Japan, Korea, Manchuria, and 
Eastern China; and the small divergence which he has noticed as regards 
essential features between most of these folk and those living round the 
Caspian is noteworthy. Yet von Eickstedt and others isolate one group 
(the Mongolians) as a major race, while they accept the Caspian peoples 
as akin to the Alpines of central Europe. The present writer would 
extend the major Alpine Race far to the east of the line AB, so that it 
includes Mongolians, many late Polynesian folk, and most of the later 
Amerinds. The broken lines in the map of America (Fig. 1) are the 
writer’s subdivisions of the Amerinds. They link directly with similar 
subdivisions in Eur-Asia. 

The anthropologist who follows the century-old classes of Blumen- 
bach and Cuvier does not realize that the continents are best considered 
as three peninsulas projecting from Central Asia. These three are Eur- 
Africa, southeast Asia with Australasia, and finally northeast Asia with 
the Americas. As I have demonstrated elsewhere the early human 
migrations moved into these three peninsulas mainly in order of their 
accessibility. Africa had the closest and broadest corridor from central 
Asia and therefore received most of the early Negro migrations. Aus- 
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tralasia came next, and received Negroes and Australoids in considerable 
numbers. The Behring Corridor was used by a few primitive tribes 
(probably of Australoid race), who were pursuing their usual prey 
thereabouts as far back as the last Interglacial. Among these we may 
find Folsom Man and Proto-Qurungua Man (Environment, Race and 
Migration, pp. 247, 251). But all the Amerinds undoubtedly entered in 
Recent times, probably within the last 20,000 years. The latter folk are 
mostly of Alpine or Mediterranean race. 

Twenty years ago the writer discussed these ecological aspects of 
the problem, and gave it as his opinion that the major classes of man- 
kind moved in the same fashion and in the same order into all three of 
the above ‘peninsulas’. In each case somewhat primitive narrow-heads 
(dokephs) have been pushed to the margin (Fig. 1). Hence the class- 
ification of Blumenbach, etc. (which unfortunately is followed by many 
modern anthropologists) is highly unsatisfactory. It is not supported 
by modern isopleth maps of distribution, and is very unlikely in view of 
the environmental factors obtaining at the time of migration. 

The ecological approach to the problem is clearly demonstrated in the 
stage-diagram given as Fig. 2. This shows (in black) the present-day 
distributions in the Old World for each of the five major races. The 
main criteria used are head index and hair type, which are surely as 
satisfactory as any criteria used by rival classifiers. In each case the 
race has moved out from south-central Asia. (Their abandoned earlier 
habitats are shown by dots.) No anthropologist has accepted my 
challenge (of 1919), and shown me why the races of man (prior to 
10,000 B.C.) should not have obeyed Matthew’s biological rules explain- 
ing dispersion in zones. All the difficulties with regard to the distribu- 
tions of Amerinds, Polynesians, Negritoes, Ainu, Lolos, etc. are immedi- 
ately solved if this classification (published in the Geographic Review, 
New York, December, 1919) is accepted. Details of the thesis have also 
appeared in HuMAN Brotocy in February, 1930 and September, 1936. 

Let us now turn to the valuable treatise by Professor C. S. Coon 
The Races of Europe. It covers to some extent the same field as 
Ripley’s Races of Europe (1900). But there is no similarity in treat- 
ment, and considerable difference in many of the conclusions. Ripley’s 
book is very much easier to read, because it deals with races in the 
simpler fashion current in 1900. Coon’s book contains many more 
anthropometric discussions and tables. A remarkable series of more 
than 500 photographs of the various types adds greatly to its value. It 
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Fic. 2. A Stace-D1AGRAM SHOWING THE Five STAGEs oF RactaAL MIGRATIONS IN 
THE O_p Wortp, EAcH REPRESENTING A Major RACE 


Black areas show present habitats. Dotted areas show probable early habitats. 
The lowest race in the diagram was the first differentiated, the highest was the 
latest. 
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might be described as an ‘anthropological Baedecker’ for every region in 
Europe, and as such is bound to be a valuable reference book for many 
years. 

His main thesis is that the peoples of Europe are descended from 
two main racial groups. One of these includes the primitive ‘Paleolithic 
Hunters’ who lived in Europe in the last Ice Age. He calls these the 
Neandertal-sapiens hybrids. Coon believes that they are the chief com- 
ponents of the Alpine, Brunn, Borreby, Ladogan, and Lappish folk of 
Europe today. The second great division is descended from Mediter- 
ranean folk without any Neandertaloid blood; and they first brought 
agriculture and stock animals into Europe. From these ‘Food-Pro- 
ducers’ are derived the modern Mediterraneans, the Nordics, Dinarics, 
Armenoids, and the Irano-Afghan types of today. 

Many controversial questions are raised by this book; but we have 
only space to discuss two or three. Coon seems to have adopted the 
“White Race” as a scientific entity, though his reasons are not clear to 
the present writer. Perhaps he felt that dealing chiefly with Europe 
this controversy was a matter of little import. In view of Ripley’s 
strong and logical opposition to this concept of a White Race, this 
seems a serious omission. Secondly he does not seem to lay sufficient 
stress on the fact that numerous migrations (since Wurm Ice Age 
time) have poured into Europe along the Ukraine Corridor from central 
Asia. It is much more likely, in the present writer’s opinion, that the 
broadheads (brakephs) of Europe today are descended from them rather 
than from the few brakeph Europeans of the Ice Age. Possibly the 
custom of cremation has destroyed much of the evidence of these later 
migrations. I should add that one admirable feature in Coon’s book 
is the way that he has tried to interpret the fossil strata in the different 
districts. 

Another important feature is his study of the hybrid types. Coon 
calls this “Dinaricisation”, and discusses it in the light of his recent 
work on the Albanians. Dinarics result from a cross of two parts of 
Mediterranean with one part of Alpine. The stable type resulting has 
the narrow face and the long nose of the Mediterranean, while the 
head-breadth derives from the Alpine. The Dinaric type is also rather 
tall. Armenoids are similar hybrids of Alpine and Irano-Afghan. 
Nordics are “Iron-Age Nordics, brachycephalised by Dinaric mixture” 
(see Fig. 3). 
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Fic. 3. Races AND SusB-RAcEs tn EvuROPE 


The heavy lines show the generalized boundaries used in the writer’s publi- 
cations. In Fig. 3C the black patches show unmixed Alpines. In Fig. 3D the 
hybrid Neo-Danubians and Armenoids are also charted. (Mainly after C. S. 
Coon). 


It is not easy to follow Coon’s description of the Neo-Danubians, 
who occupy most of Russia. In my own published maps these were 
put down as strongly-Nordicised Alpines. Coon says that they are 
Ladogan (i.e. partly Mongoloid) crossed with the old Danubians. The 
latter is a Neolithic type of Mediterranean, with a higher vault and 
broader nose than usual. They do not seem to have had any contact with 
actual Alpines. 

The last concept which I propose to discuss is one of the most inter- 
esting. This is the re-emergence of the Paleolithic types around the 
North Sea. We are all familiar with the ancient ‘nests’ found in the 
Dordogne and in Wales. But Coon extends their habitats greatly, and 
finds them in huge areas in North Germany and elsewhere. He traces 
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these primitive survivals in part by their big heads; and finds that they 
are most typically preserved in Fehmarn Island near Kiel. But he says 
that this Borreby Paleolithic survival “has become the most important 
single racial element in modern Germany” (p. 265). Since these folk 
are relatively brakeph, it is difficult to class them as any brand of Nordic. 

In Fig. 3 these modifications of the simpler distributions (as 
employed by the present writer) are charted. They are based mainly 
on Coon’s data, but unfortunately he does not give separate maps so as 
to isolate his types. Thus in Fig. 3 at A, the area to the southwest of the 
heavy black line shows the usually accepted realm of the Mediterranean 
race. Coon separates a taller type, which he calls Atlanto-Mediter- 
ranean. He also shows extensions of these two types (naturally in a 
less pure form) as suggested by the dots (shorter types) and dashes 
(taller types). 

In Fig. 3 at B is shown my own boundary of the Nordics. In 
Coon’s opinion few pure Nordics occur in Germany; and the largest 
numbers are to be found in Britain, Sweden and Lithuania. This find- 
ing should exercise the minds of those who support the ‘Nordic Fetish’. 
He suggests that the German Nordics were killed off in the numerous 
wars of the Christian era. His Irano-Afghans are not far removed 
from Nordics; and an allied but less clearly defined Nordic type is 
present in central Russia (see dashes). 

In Fig. 3 at C are charted the main Alpine affiliations. As before, 
the heavy line shows the limit used by the present writer. Only in the 
three regions of Brittany, Cevennes, and South Albania does Coon find 
pure Alpines, though he remarks that there are large areas in central 
Asia with Alpine groups such as the Tajiks. The distribution of the 
hybrid Dinaric and Nordic types is charted also. In the last map at D 
the interesting Borreby (and allied Brunn) ‘Paleolithics’ are charted. 
Here also are shown the areas occupied by the Neo-Danubians and 
Armenoids, though they have no connection with the Paleolithic sur- 
vivals. One may conclude by saying that no serious student of European 
origins or cultures can afford to ignore Coon’s stimulating treatise. 
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BLOOD GROUPS AND TYPES IN BAGHDAD 
AND VICINITY 








BY WILLIAM C. BOYD* AND LYLE G. BOYD 


Department of Biochemistry, Boston University School of Medicine 


=== )N 1937 we were able to test a considerable number of 

== Bedouin and city dwellers in and near Baghdad for blood 

i) groups and types. We also tested for taste reaction to 

=) phenyl-thio-carbamide, observed the presence or absence of 

mid-digital hair, and recorded roughly pigmentation of eyes, hair, and 

skin, in four arbitrary grades. The Bedouin results have already been 

published (Kayssi, Boyd, and Boyd, ’38), and the results on the subjects 
from Baghdad and nearby villages are presented here. 

In Baghdad there is a large colony of Jews, who according to their 
own traditions have been in Mesopotamia since Babylonian times, and 
who are in any case very different in appearance from European Jews. 
We were able to test a moderate sample of these, larger than any other 
yet reported. Younovitch (’33) has tested in Palestine a similar sample 
of Mesopotamian Jews, perhaps also partly from Baghdad, whom she 
characterizes as “Juifs babyloniens, parlant le dialecte mésopotamien 
de l’arabe. Ces juifs, exilés par les rois babyloniens, gardent depuis 
des centaines de générations la tradition de leur ancienne origine, bien 
qu’ils aient subi a certaines époques |’afflux de judaisants.” 

There had been previous blood group tests in Baghdad for the 
classical A, B groups (Kennedy and MacFarlane, ’36) and extensive 
studies of physical characters in "Iraq, such as the work of Field 
(’35). So far as we know, our M, N and taste reaction results are the 
first for this area. 

Our methods have been sufficiently described in previous publications 
(Boyd and Boyd, ’37, 40). The new results are presented in Table 1. 


* John Simon Guggenheim Memorial Fellow, 1935-6; renewal, 1937. 
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No extensive discussion of these results seems to be called for. Our 
results for the Baghdad Jews agree well with those of Younovitch for 
the Mesopotamian Jews in Palestine, but differ somewhat from the 
Jews tested by Kennedy and MacFarlane, who were mostly from 
Sandur and from Isfahan, Iran. The Asiatic Jews in general agree 
with the people among whom they live in having more group B and 
less group A than the European Jews. Our sample has somewhat less 
B than the Baghdad Moslems, but about the same as the Christians. 
In regard to the M, N types, the Baghdad Jews seem to have rather 
more N than their fellow townsmen, where the percentage is rather 
low, compared at any rate to that in Europe. It will be recalled that 
we found (Kayssi, Boyd, and Boyd, ’38) the percentage of N in the 
Bedouin near Baghdad to be low, particularly in the south and east. 
Our A, B results for the Moslems agree well with those of Kennedy 
and MacFarlane, but our results for the Kurds differ somewhat, probably 
because of the smallness of our sample. 

The Jews seem to show on the whole rather higher percentages of 
“tasters” for phenyl-thio-carbamide than the Baghdad Moslems, with 
possibly a little higher incidence of mid-digital hair. They seem to 
have somewhat darker eyes, somewhat more variable hair color, and 
rather lighter skins. 

There is some indication that the Christians are a little less pigmented 
in general than the Moslems. Our sample of Kurds is too small to 
enable any statements to be made about it. 

It will be observed that there is a general tendency for the males 
in our series to have darker hair and skin than the females. 

Since not all of our subjects came from the city of Baghdad itself, 
and because we found significant variations in the M, N frequencies 
in various outlying regions of the vicinity, we have also tabulated our 
blood results according to localities. The samples from all the individual 
towns except Baghdad were so small that we have thought it more 
practicable to classify them according to their direction from Baghdad. 
See Table 2. 

The figures for the city of Baghdad do not include the Jews. The 
variation in the A, B frequencies in the various localities is not very 
great, and it may be doubted if the subjects from the outlying regions 
show any particular difference in A, B frequency from the inhabitants 
of the town itself. On the other hand, the M, N frequencies, though 
also based on small samples, might suggest that in the northeast and 





HUMAN BIOLOGY 
Table 1 


Blood group and blood type frequencies, taste reactions to phenyl-thio- 
carbamide, and per cent of persons showing mid-digital hair 
and various degrees of pigmentation, arranged 
according to religion and nationality 





Blood groups 





RELIGION OR , PER CENT OF GROUP 
NATIONALITY Oo A B AB 





Christians 30.2 39.7 190 ILI 

Muslims 33-7 31.4 28.2 6.7 
27.0 37.2 20.5 15.3 a 169 
276 44.8 24.1 3.5 ; -194 





The gene frequencies ~, g, and r are calculated from the relations 


A MO is. . _ |B ES ET 
des i 7” ¢= a was 100°  ‘® 100 


D=1— (6+4+4+7),¢=V?q/2V (1 — p)(1— 4) (cf. Boyd, ’38). 





Blood types 





RELIGION OR " PER CENT OF TYPE GENE FREQUENCIES 
NATIONALITY M MN N m n 





38.1 47.6 619 381 
37.0 47.0 . 605 .395 
26.5 47.0 \ 500 -500 
58.6 27.6 , 724 276 





The gene frequencies m and m are calculated from the relations 


m = M/100 + MN/200, n = N/100 + MN/2o00. 
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TABLE 1 (Continued) 


Taste reaction to phenyl-thio-carbamide 





RELIGION OR PER CENT 
NATIONALITY POSITIVE OR NEGATIVE 





Christians Male 80.4 19.6 
Female 50.0 50.0 

Muslims Male 60.6 30.4 
Female 72.4 27.6 
Male 80.0 20.0 
Female 84.1 15.9 
Male 68.4 31.6 
Female 100.0 0 





Hair on second phalanx 





RELIGION OR PER CENT 
NATIONALITY WITH WITHOUT 





Male 64.6 35-4 
Female 42.9 
Male 67.4 32.6 
Female 50.7 49.3 
Male 71.0 29.0 
Female 40.4 
Male 28.6 
Female 25.0 





Eye pigmentation 





PER CENT HAVING PIGMENTATION 
OF GRADE 
I 2 3 


RELIGION OR 
NATIONALITY 





62.5 
53-3 
61.9 
41.2 
31.7 
21.2 
80.9 
50.0 
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TABLE 1 (Continued) 
Blood group and blood type frequencies, taste reactions to phenyl-thio- 
carbamide, and per cent of persons showing mid-digital hair 
and various degrees of pigmentation, arranged 


according to religion and nationalty 


Hair pigmentation 





RELIGION OR PER CENT HAVING PIGMENTATION 


NATIONALITY 





Christians Male 
Female 

Muslims Male 
Female 
Male 
Female 
Male 
Female 


eoocooco$o 





Skin pigmentation 





PER CENT HAVING PIGMENTATION 
OF GRADE 
I 2 3 4 


RELIGION OR 
NATIONALITY 





Male 77.1 18.7 
Female 66.7 33-3 
Male 20.5 61.5 
Female 55.9 42.7 
Male 65.7 34.3 
Female 73.6 26.4 
Male 38.1 57.1 
Female 62.5 37.5 


coecooep eo eo 
NI 








southeast quadrants outside Baghdad, there is somewhat less N than 
in the town itself. This would be in line with our findings among the 
‘Iraq Bedouin (Kayssi, Boyd, and Boyd ’38) where we found more 
striking differences, and were able to secure on the whole larger samples. 
The hypothesis might be made that many of the neighboring populations 
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BLOOD GROUPS AND TYPES 
TABLE 2 


Blood groups in Baghdad region arranged by locality 





PER CENT OF GROUPS 














Baghdad proper 
Northeast 
Northwest 


Southwest 





to the east and southeast of Baghdad have N frequencies definitely 
lower than in the city of Baghdad, and lower than in the neighboring 
populations to the west and northwest. For a proper test of this sug- 
gestion we shall have to wait for more extensive determinations in this 
region. 


SUMMARY 


Results of determination of blood groups, blood types, and obser- 
vations on taste reaction to phenyl-thio-carbamide, mid-digital hair, and 
pigmentation of eyes, hair, and skin, are presented for 63 Christians, 
386 Moslems, 215 Jews, and 29 Kurds from Baghdad and vicinity. It 
is suggested that a difference in N frequency may exist between peoples 
to the east and peoples of Baghdad and to the west of Baghdad. 


Thanks are due to the Director General of Health, Baghdad, for permission 
to carry out this work, and to numerous doctors at the Royal Hospital, the Jewish 
Polyclinic, the Children’s Hospital, and the Jewish Hospital, for their kind assist- 
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ance. Special thanks are due to Dr. W. P. Kennedy, then at the Royal College 
of Medicine, who allowed us the use of his laboratory, and assisted us in other 
ways. We wish to thank also Dr. Henry Field, who encouraged us to undertake 
the work, and whose advice proved so often to be of help. 
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NOTES 


A NOTE ON SHELDON’S METHOD FOR 
ESTIMATING DYSPLASIA 


—=SqHELDON (1) has recently suggested a method for de- 
a € i] scribing the body type of an individual in terms of a frame 
= 5) | | of reference consisting of three components that correspond 
4 roughly to Kretchmer’s pyknic, athletic, and asthenic habitus. 
Each of these three components is rated on a scale of 7 steps and the 
rating for a given individual is determined on the basis of a height- 
weight index and 17 diameter measures over different parts of the body. 
The body is divided into five regions and a rating on each of the three 
components is made for each region. The regions are: (1) Head and 
neck (2) Thoracic trunk (3) Arms and hands (4) Abdominal trunk 
(5) Legs and arms. In addition to the average ratings over all the 
regions on the three components, Sheldon also provides a measure of 
interregion variation or dysplasia for each of the components. This 
measure is computed by taking the sum of the absolute differences 
between each of the ten possible pairs of the five component ratings. 

Letting D represent dysplasia and P,, P,, P;, P,, and P,, the five 
ratings for the component in question, then 


D= |\P, — P| + |P, — P,| + |\P, — P,| + |P1— P,| + |\P, —P,| 
+ |\P; — P,| +} |P, — P,| + |P; — P,| + |P; — P,| + |P,— P,| (1) 

However, should we arrange our measures in rank order such that 
PP, 2P’,2= P’; = P’, = P's we would get the same result as in 
equation (1) but there would be no need for absolute brackets since 


all of the enclosed terms are positive. Upon removing the brackets and 
collecting terms we find that the expression reduces to 


D= 4(P'",— P's) + 2(P'’,—P’,)' (2) 


* This equation affords a simpler method for computing the dysplasia measure 
than the one suggested by Sheldon. 
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Since the range R = P’, — P’, 

D = 4R + 2(P,—P,) (3) 
If we take the average deviation about the median, P,, we find that 
AD’ = (P,—P,+P,—P,+P,—P,+P;:—Ps)/5 (4) 
or AD! = (P,—P, + P, —P,)/s (4') 
(R + P, —P,)/5 (5) 

By combining equations (3) and (5) we obtain 

D= 10AD’+2R (6) 

It is clear from equation (6) that Sheldon’s index of dysplasia is not 
a simple measure. Why a measure that is so complex should be pre- 
ferred when simpler measures are readily available, is difficult to 
understand. Furthermore the invention of a new measure of variation 
entails another difficulty. If a probable error is not provided for the 
new measure, it is difficult to determine its reliability. For this reason 
it is more desirable to utilize established measures of deviation, especially 
if they are equally suitable. 

One of the simplest methods for measuring variation is the standard 
deviation or its square, the variance. If two independent ratings are 
available for each region it is a very simple matter to determine the 
interregion variance and its reliability. Thus independent ratings could 
be made by two different observers on the same photograph or by the 
same observer on two different photographs of the same individual.” 
An example of the data is shown in Table 1. 

The total variation that the individual in Table 1 shows over all of 
the ten ratings can be allocated to two major sources: interregion vari- 
ation and intraregion variation. The residue variation, after the first 
two sources are accounted for, indicates the interaction that exists 
between these two sources of variation. On allocating the total variance 
in the pyknic component of this individual to its several sources, we 
obtain Table 2. 

The analysis shows that the interregion variance is only .278 of the 
intraregion variance. There is no need to postulate an interregion 


*It is not intended to indicate that these two different methods would yield 
identical results. The first would involve errors of judgment only, while the 
second would involve errors of photography. But the statistical treatment would 
be the same. 
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TABLE 1 


Somatotype ratings for the pyknic component in one individual 
for the five body regions 





REGION 





CS EE deb nvcichsnscebae sen seen I 2 
BE TI, is bua ciGees shen seewe tints I I 
EF ii ais nr cai ai sain weed I 2 
BY, Be PE vk kiddo aces ccdsvccccesvases 2 2 
Vg act ceckcavbarsededocnceciens I 2 





variance if it is no greater than the variance expected from the mere 
repetition of measures in the same region. Similar analyses could be 
made of the athletic component and of the asthenic component. 

Where only one measure is available for each region the reliability 
of the dysplasia measure can not be determined. The interregion 
variance for several individuals, however, can be compared. By use 


TABLE 2 


An analysis of variance of pyknic measures for 
a single individual * 











souRcE SUMOF DEGREES OF MEAN F 
SQUARES FREEDOM SQUARE 
ER 1.0 4 .25 278 
Intraregion .............. 0.9 I .90 
ee 0.6 4 15 
WES pao xkhecuces 2.5 9 





* After this manuscript arrived in galley proof Dr. John Fertig, Professor of 
Biostatistics at Columbia University called my attention to the fact that in Table 
2 the intraregion variance would be better designated as between-rating variance. 
He further indicated that since the ratings are rather discrete and crude, it is 
too much to hope that the distribution of repeated ratings would satisfy the 
prerequisites of normality that the analysis of variance technique demands. The 
method indicated is therefore only suggestive of what could be done if more 
refined ratings were available. This holds true only for intra-rating variance. 
The interindividual inter component and interregion variances do not suffer from 
this difficulty. 
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of Fisher’s (2) methods, it is possible to determine whether two esti- 
mates of variance differ significantly from each other. Thus we can 
compare individuals as well as groups to determine whether they differ 
significantly with respect to their interregion variance in a given body 
component. An example is shown in Table 3. 


TABLE 3 


A comparison of two individuals with respect 
to their interregion variances 











When comparing the interregion variances of two individuals, one 
must obtain a ratio of 6.39 or more, if the individuals are to be considered 
significantly different in dysplasia. Evidently then, the individuals com- 
pared in Table 3 do not differ significantly in respect to the dysplasia 
shown in the pyknic component. 

The occasion may also arise when an estimate of dysplasia over all 
of the components is wanted. This is easily obtained by classifying the 
measures by component, region, and rating as shown in Table 4. 


TABLE 4 


Distribution of 30 somatotype measures for one individual, 
by component, region, and rating 





PYKNIC ATHLETIC ASTHENIC 
COMPONENT COMPONENT COMPONENT 





Head and neck 
Thoracic trunk 
Arms and hands 
Abdominal trunk 
Legs and feet 
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The variation seen in this table can be allocated to four sources; 
intercomponent, interregion, intraregion, and interaction. 

It is then possible to use the interregion variance over all components 
in the same manner as has been described for the dysplasia over a single 
component. 

Where one measure only is available for a component in a given 
region, the total variance over the three components can be apportioned 
to three sources; intercomponent, interregion, and interaction. Such 
a distribution is given in Table 5. 


TABLE 5 


Distribution of variance over 3 components by 
region, component and interaction 





SUM OF DEGREES OF 
SQUARES FREEDOM 





Interregion 
Intercomponent 
Interaction 





-395 





In this case we cannot estimate the reliability of the interregion 
variance, but we are able to compare it with any other estimate of inter- 


regional variance over three components. Such a comparison is offered 
in Table 6. 


TABLE 6 


A comparison of two individuals with respect to 
interregion variances over all components 





SUM OF DEGREES OF 
SQUARES FREEDOM 





1.06 
02 
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Here we obtain an F ratio of 52.00. This indicates that the difference 
observed between the interregion variances or dysplasias, of the two 
individuals compared is significant since it could occur by chance less 
than one time in 100. 


SUMMARY 


Sheldon’s method for estimating dysplasia has been analyzed and 
simplified. In view of its crude form, another method of estimating 
dysplasia has been suggested. By using the interregion variance as an 
index of dysplasia we are able to answer two important questions con- 
cerning such a measure. The first deals with its reliability which is 
determined by comparing it with the intraregion variance. The second 
question deals with the matter of individual differences in dysplasia. 
Since variances are directly comparable, the significance of their differ- 
ence being a direct function of their ratio, individuals as well as groups 
can be compared in respect to their dysplasia measures. 
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THE NEGATIVE ASSOCIATION BETWEEN 
INTELLIGENCE AND FERTILITY 


=N Human Brovoecy, Vol. 12, p. 114, 1940, a paper was pub- 
lished by R. R. Willoughby and M. Coogan on “The Corre- 
j) lation between Intelligence and Fertility”. In view of the 

——_ =) startling conclusions arrived at by the authors it is desirable 
that some of the errors in this paper should be pointed out. 

Willoughby and Coogan commence by criticizing the usual indirect 
method of deducing the association between intelligence and fertility, 
that is, by counting the number of sibs of persons of measured intelli- 
gence instead of counting the number of their children. It would be 
universally admitted that it is highly desirable that the direct measure- 
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ment should, if possible, be made, for it would supply useful information 
that cannot be obtained in other ways. Nevertheless, if this cannot be 
done, quite enough is known about measuring intelligence and about 
degrees of resemblance between relatives to satisfy most people that it 
is inconceivable that one association could exist without the other. 
Willoughby and Coogan choose to be hypercritical. This might be 
forgiven them if the material they produce as direct evidence were of 
any value and if the calculations were correctly performed. Unfortu- 
nately this is not the case. 

In the first place the total numbers are very small—373 altogether. 
The effective size of the sample is, however, considerably less than this, 
for no fewer than 256 persons have no children at all, 199 of them 
because they are not married. Of the remainder 66 have one child, 37 
have two, 9 have three, and 5 have four children. A sample of this 
size and peculiar compos‘tion could not reveal anything. 

An equally important point is that the sample is highly selected, being 
composed of former high school pupils. It is well known that the 
negative association between fertility and certain other characteristics 
may be much smaller within the limits of such a selected group; it may 
even be positive on occasion. A good example of this occurs in Fisher’s 
analysis of Wagner-Manslau’s fertility tables (1935). In a study by 
Norman, Griffiths and myself (1938), we found a correlation of —o.22 
between Otis Index of Brightness and number of sibs in an unselected 
group of 3,305 children. When, however, the group was divided into 
four sub-groups according to type of school, the correlations were —0.07, 
—0.07, —0.10, and —0o.13. Only the last figure differed significantly 
from zero. Thus even had Willoughby and Coogan’s sample been large 
no deduction could have been drawn respecting the association in the 
population as a whole. 

Making a division at the median point for the sexes separately, the 
investigators found that the 71 cleverer men have had 32 children, the 
duller 71 have had 30; the cleverer 115 women have had 67 children, the 
duller 115 have had 58. Nevertheless, they state that the product- 
moment correlation is —o.12 and is significant. This leads them away 
from their original contention that the fault in previous studies has been 
the indirect measurement by number of sibs; they now become darkly 
suspicious even of the correlation between intelligence and sib number. 
As, however, it seemed inconceivable that this discrepancy could have 
any basis other than faulty arithmetic, I have recalculated the correlation 
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coefficient, using their Table 1. The coefficient is not —0o.12 as they 
state; it is —0.02. 

It is perhaps true that the product-moment correlation is not the best 
way of expressing the association between intelligence and fertility, for 
while intelligence test scores are normally distributed, sib-numbers (or 
offspring-numbers) are not. It is better to use the regression of intelli- 
gence on sib- or offspring-number. But it is absurd to suppose that the 
use of the correlation coefficient could lead to a totally wrong conclusion 
and, of course, the use of the unexceptionable regression coefficient leads 
to substantially the same result. 

In view of the nature of the evidence presented I can only admire the 
audacity of the final paragraph (as far as it is clear to me) in which 
Willoughby and Coogan present their conclusions : 


“Tt is evident” they state “that the intelligence-fertility problem should be more 
extensively studied by direct methods. Pending such studies, we feel that the above 
evidence, particularly since it is concordant with such previous information as is 
available, warrants the following hypothesis: The traditional negative intelligence- 
fertility relationship does not exist, and, therefore, is without demographic or 
social significance; observed differentials are probably almost wholly of psycho- 
social, i.e. environmental origin, and may spring from such attitudes as over- 
anxiety in the privileged and despair in the nonprivileged”. 


Such faith has a quality of wistful appeal reminiscent of arguments 
in favour of anti-vaccination, Fundamentalism, or a flat earth. 
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Washington, D. C., March 22, 1941. Pp. 4. [This issue replaces the earlier 
release of December 20, 1940, Series PH-3, No. 1.] 

Bureau of THE Census. Population and housing. Summary of population and 
housing figures for urban places having 10,000 inhabitants or more: 1940. 
Series PH-3, No. 3. Washington, D. C., March 27, 1941. Pp. 18. 

Bureau oF THE Census. Population and housing units in the Territory of Hawaii: 
1940. Washington, D. C., May 23, 1941. Pp. 5. 

BurEAU oF THE CENSUS. Sixteenth Census of the United States: 1940. Racial 
composition of Hawaii. Washington, D. C., March 10, 1941. Pp. 1. 

Bureau OF THE CENsus. Sixteenth Census of the United State: 1940. Racial 
composition of the population of Alaska. Washington, D. C., March 18, 1941. 
Pp. I. 

McCueary, G. F. Pre-war European population policies. Milbank Memorial Fund 
Quarterly, Vol. 19, pp. 105-120, 1941. [16 bibliographic footnotes.] 


5. Mortality and General Vital Statistics 


Bureau OF THE Census. Vital Statistics—Special Reports, Washington, D. C. 
Various numbers as follows: 
Summary of vital statistics: 1939. Puerto Rico. Vol. 10, No. 52, March 21, 
1041, Pp. 1533-1554. 
Summary of vital statistics: 1939. Hawaii. Vol. 10, No. 53, March 25, 
1941, pp. 1555-1576. 
Summary of vital statistics: 1939. Virgin Islands. Vol. 10, No. 54, March 27, 
1941, pp. 1577-1596. 
Summary of vital statistics: 1939. United States. Part II. Vol. 10, No. 55, 
May 12, 1941, pp. 1597-1634. 
Infant deaths: United States 1939. Number of deaths under 1 year of age, 
and death rates, by race and by urban and rural areas, for each state and 
for cities of 100,000 or more, 1939. Vol. 12, No. 15, February 27, 1941, pp. 220- 
236. 
Leading causes of death. United States, 1939. Number of deaths and death 
rates, by rank order and by states, for eight leading causes of death. Vol. 12, 
No. 16, March 6, 1941, pp. 237-240. 
Deaths from each cause. United States: 1939. Deaths (exclusive of still- 
births) from each cause, and death rates (per 100,000 estimated population). 
Vol. 12, No. 17, March 13, 1941, pp. 241-248. 
Deaths from cancer and other malignant tumors: United States, 1939. Vol. 12, 
No. 18, March 17, 1941, pp. 249-256. 
Deaths from puerperal causes. United States: 1915-1939. Number of 
deaths from puerperal causes by urban and rural areas and by race, in each 
state, 1939. Trend of death rates from all puerperal causes, puerperal 
septicemia, and other puerperal causes, and for all puerperal causes by urban 











420 HUMAN BIOLOGY 


and rural areas and by race, in the birth registration area, 1915-1939. Vol. 12, 
No. 19, March 27, 1941, pp. 257-270. 

Report of the Proceedings of the Second National Conference of Vital Statistics 
Registration Officials held in Washington, D. C., March 25 to 28, 1941. Vol. 12, 
No. 20, April 25, 1941, pp. 271-392. 

Deaths from selected causes, by age and sex. United States, 1939. Vol. 12, 
No. 21, May 5, 1941, pp. 393-396. 

Co_MENARES, Oscar, and Aucusto Moraes Pino. Anuario Estadistico del Valle 
del Cauca 1939. Cuarto Epoca, Volumen XIV. Cali, Colombia (Editorial 
America), 1940. Pp. [20 unnumbered] + 140. 12 X 8% inches. (Paper). 

Gover, Mary. Cancer Mortality in the United States. III. Geographic Variation 
in Recorded Cancer Mortality for Detailed Sites, for an Average of the Years 
1930-32. Public Health Bulletin No. 257. Washington, D. C., (Government 
Printing Office), 1940. Pp. vi + 81. 9% X 5% inches. 15 cents (paper). 
[Bibliography of 17 titles.] 

Reep, Vercr. D. The net reproduction rate. A measure of future population 
growth in the United States. Vital Statistics — Special Reports, Vol. 12, 
No. 22, May 9, 1941, pp. 397-404. [Reprinted from Dynamic America, April, 
1941.] 

Yostoxa, Hiroto. Mortality of children in familial contact with pulmonary 
tuberculosis. Kekkaku, Vol. 18, pp. 755-760, 1940. [Bibliography of 10 titles.] 


6. Morbidity and Epidemiology 


ANDREWS, Justin, Ernest C. Faust, and Rospert B. Watson. Recent advances 
in the epidemiology of malaria. Southern Medical Journal, Vol. 33, pp. 883- 
887, 1940. [Bibliography of 33 titles.] 

Britten, Rotto H., Se-wyn D. Cotiins, and James S. Firzceratp. The National 
Health Survey, Some general findings as to disease, accidents, and impair- 
ments in urban areas. Public Health Reports, Vol. 55, pp. 444-470, 1040. 
[4 bibliographic footnotes.] 

Cottins, Setwyn D. Duration of illness from specific diseases among 9,000 
families based on nation-wide periodic canvasses, 1928-31. Public Health 
Reports, Vol. 55, pp. 861-803, 1940. 

Cottins, SeEtLwyn D. Frequency and volume of doctors’ calls among males and 
females in 9,000 families, based on nation-wide periodic canvasses, 1928-31. 
Public Health Reports, Vol. 55, pp. 1977-2020, 1940. 

Downes, JEAN. Chronic disease among middle and old-age persons. Milbank 
Memorial Fund Quarterly, Vol. 19, pp. 5-25, 1941. [1 bibliographic footnote.] 

Dyar, Rosert, and Nose. W. Guturie. Factors affecting the results of contact 
investigation in the syphilis clinic of the Johns Hopkins Hospital. American 
Journal of Syphilis, Gonorrhea, and Veneral Diseases, Vol. 25, pp. 215-224, 
1941. [Bibliography of 10 titles.] 

Francis, Tuomas, Jr. The problem of epidemic influenza. Transactions and 
Studies of the College of Physicians of Philadelphia, 3 ser., Vol. 8, pp. 218-227, 
1941. [Bibliography of 40 titles.] 
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Ricxarp, E. R., Epwin H. Lennetrte, and Frank L. Horsratt. A comprehensive 
study of influenza in a rural community. Public Health Reports, Vol. 55, pp. 
2146-2167, 1940. [Bibliography of 21 titles.] 

Taytor, R. M., ArapAr Perritta, and Mrxiés Drecuss. Certain broad epidemio- 
logical aspects of influenza. Journal of Infectious Diseases, Vol. 68, pp. 90-96, 
1941. 

Wesster, L. J. Preliminary report of the special Otter Tail County tuberculosis 
survey, summer, 1940. Minnesota Medicine, Vol. 24, pp. 145 ff., 1941. [Bibli- 
ography of 7 titles.] 

Wison, Epwrn B., and Jane Worcester. Contact with measles. Proceedings 
of the National Academy of Sciences, Vol. 27, pp. 7-13, 1941. [5 bibliographic 
footnotes. ] 

Wuson, Epwin B., and Jane Worcester. Progressive immunization. Proceed- 
ings of the National Academy of Sciences, Vol. 27, pp. 129-135, 1941. [2 bibli- 
ographic footnotes. ] 


7. Natality, Fecundity, Fertility 


Breese, Gitsert W. Differential fertility by color for coal miners in Logan County, 
West Virginia. Milbank Memorial Fund Quarterly, Vol. 19, pp. 189-195, 
1941. [3 bibliographic footnotes.] 

Kiser, Crype V. Intra-group differences in birth rates of married women. 
Milbank Memorial Fund Quarterly, Vol. 19, pp. 147-170, 1941. [Bibliography 
of 12 titles.] 

Lorxa, ALFRED J., and Mortimer SPIEGELMAN. The trend of the birth rate by age 
of mother and order of birth. Journal of the American Statistical Association, 
Vol. 35, pp. 595-601, 1940. [Bibliography of 9 titles.] 

Tompson, WarrEN S., Nette E. Jackson, and Ricnarp O. Lanc. Average 
Number of Children per Woman in Butler County, Ohio: 1930. A Study in 
Differential Fertility. Washington, D. C. (Bureau of the Census), 1941. Pp. 
xi + 81. 10% X 8% inches. (paper). 


8. Birth Control 


[Vacant] 


9. Marriage and Divorce 
[Vacant] 


III. BEHAVIOR 
1. Racial and Genetic Psychology 


Hernitz, WiurHetm. Rassische Merkmale an afrikanischem Musikgut. Zei#- 
schrift fiir Rassenkunde, Bd. 12, pp. 9-19, 1941. [1 bibliographic footnote.] 

Kerrer, FrrepricH. Nordisch: Vorderasiatisch als rassenpsychologische Polaritat. 
Zeitschrift fiir Rassenkunde, Bd. 12, pp. 60-65, 1941. [2 bibliographic foot- 
notes. ] 
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Now1ts, Vincent. Companionship Preference and Dominance in the Social Inter- 
action of Young Chimpanzees. Comparative Psychology Monographs, Volume 
17, Number 1, Serial Number 85. Baltimore (Williams and Wilkins Co.), 
1941. Pp. 57. 10 X 6% inches. $1.25. [Bibliography of 36 titles.] 

RAUSCHENBERGER, WALTHER. Uber die rassischen Grundlagen der deutschen Ton- 
kunst. Zeitschrift fiir Rassenkunde, Bd. 12, pp. 1-0, 1941. [7 bibliographic 
footnotes. ] 

Scuwarz, Hans-Ertcu. Rassenmarkmal und PersOnlichkeitsstruktur.  Zeit- 
schrift fiir Rassenkunde, Bd. 12, pp. 55-60, 1941. [Bibliography of 10 titles.] 

Yerkes, Ropert M. The role of psychology in the war. Originally published in 
“New World of Science”, New York, 1920, pp. 351-389. Reprinted as separate 


in 1941. 


2. Individual Psychology 


Burt, Cyrm. The Factors of the Mind. An Introduction to Factor-Analysis in 
Psychology. New York (The Macmillan Co.), 1941. Pp. xiv + 509. 8% X 
5% inches. $5.00. [Bibliography of 139 titles and bibliographic footnotes.] 

CrawrorpD, MerepitH P. The relation between social dominance and the menstrual 
cycle in female chimpanzees. Journal of Comparative Psychology, Vol. 30, 
pp. 483-513, 1940. [Bibliography of 8 titles.] 

Dopce, RaymMonp. Mental engineering. I. During the war. II. After the war. 
Originally published in American Review of Reviews, Vol. 59, pp. 504-508; 
606-610, 1919. Reprinted as separate in 1941. 

Gerer, Freperic, Max Levin, and Epwarp C. Torman. Individual Differences 
in Emotionality, Hypothesis Formation, Vicarious Trial and Error, and Visual 
Discrimination Learning in Rats. Comparative Psychology Monographs, 
Volume 17, Number 3, Serial Number 87. Baltimore (Williams and Wilkins 
Co.), 1941. Pp. 20. 10 X 6% inches. 50 cents (paper). [Bibliography of 
13 titles.] 

Linc, Brnc-Cuunc. Form Discrimination as a Learning Cue in Infants. Com- 
parative Psychology Monographs, Volume 17, Number 2, Serial Number 86. 
Baltimore (Williams and Wilkins Co.), 1941. Pp. 66. 10 X 63 inches. 
$1.50 (paper). [Bibliography of 65 titles.] 

Ricwarpson, M. W. The logic of age scales. Educational and Psychological 
Measurement, Vol. 1, pp. 25-41, 194I. 

Stopparp, Georce D. On the meaning of intelligence. Psychological Review, 
Vol. 48, pp. 250-260, 1941. 

Tuurstone, L. L., and THetma G. Tuurstone. Factorial Studies of Intelligence 
Psychometric Monographs, Number 2. Chicago (University of Chicago 
Press), 1941. Pp. v + 94. 934 X 6% inches. $1.50 (paper). 

von We1zsAcker, Viktor. Der Gestaltkreis. Theorie der Einheit von Wahrneh- 
men und Bewegen. Leipzig (Georg Thieme Verlag), 1940. Pp. viii + 179. 
0% X 6% inches. RM. 9.00 (cloth) ; RM. 7.50 (paper) (outside of Germany). 

Yerkes, Rosert M. Social behavior of chimpanzees: dominance between mates, 
in relation to sexual status. Journal of Comparative Psychology, Vol. 30, pp. 
147-186, 1940. [Bibliography of 6 titles.] 
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3. Psychiatry 


ALVAREZ, WALTER C. Notes on some recent books on the psychoneuroses and minor 
psychopathies. American Journal of Digestive Diseases, Vol. 7, pp. 346-351, 
1940. Pp. (of reprint) 6. [Bibliography of 1 title.] 

CLecKLey, Hlervey. The Mask of Sanity. An attempt to Reinterpret the So- 
called Psychopathic Personality. St. Louis (C. V. Mosby Co.), 1941. Pp. 
298. 8% X 5% inches. [Bibliographic footnotes throughout.] 

GoLpsTein, Kurt. Human Nature in the Light of Psychopathology. Cambridge 
(Harvard University Press), 1940. Pp. x + 258. 7% X § inches. $2.50. 
[Bibliographic notes of 8% pages.] 

Henry, Georce W. Sex Variants. A Study of Homosexual Patterns. With 
Sections Contributed by Specialists in Particular Fields. Sponsored by Com- 
mittee for the Study of Sex Variants, Inc. In Two Volumes. New York 
and London (Paul B. Hoeber (Medical Book Department of Harper and 
Bros.) ), 1941. Pp.: Vol. I, xxii + 546; Vol. II, viii + 633. 9% X 6 inches. 
$12.50 for the two volumes. 

SrrECKER, Epwarp A., ABRAHAM A. Britt, Notan D. C. Lewis, and ArtHur H. 
Ruccies. Therapeutic Advances in Psychiatry. University of Pennsylvania 
Bicentennial Conference, M-3. Philadelphia (University of Pennsylvania 
Press), 1941. Pp. 35. 9 X 6 inches. 50 cents (paper). [Bibliographic foot- 
notes with the paper by Abraham A. Brill.] 

Turete, Rupotr. Persons und Charakter. Leipsig (George Thieme Verlag), 1940. 
Pp. 43. 8% X 5% inches. RM. 1.50 (paper). [Bibliographic footnotes 
throughout. ] 


4. History and Biography 


ANDERSON, CHARLES L. G. Life and letters of Vasco Niujfiez de Balboa including 
the Conquest and Settlement of Darien and Panama, the Odyssey of the Dis- 
covery of the South Sea, a Description of the Splendid Armada to Castille 
del Oro, and the Execution of the Adelantado at Acla. Introduction by 
Ricardo J. Alfaro. New York, London and Edinburgh (Fleming H. Revell 
Co.), 1941. Pp. 368 + 20 folding maps. 8% X 5% inches. $3.50. 

Beutter. Die rassenkundliche Abteilung im Stadtischen Museum fiir Natur- und 
Volkerkunde in Wesermiinde. Zeitschrift fiir Rassenkunde, Bd. 12. pp. 106- 
107, I94I. 

Boptey, RonaALp, and Lorna Hearst. Gertrude Bell. New York (The Macmillan 
Co.), 1940. Pp. x + 260. 8% X 5% inches. $2.50. 

Branp, Donatp D. Where is the oldest university in the New World? New 
Mexico Anthropologist, Vol. 4, pp. 61-63, 1940. 

Brown, Lawrason. The Story of Clinical Pulmonary Tuberculosis. Baltimore 
(The Williams and Wilkins Co.), 1941. Pp. ix + 411. 8% X 5% inches. 
$2.75. [Bibliography of 9% pages.] 

Cuttey, Joun H. (Jack). Cattle, Horses and Men of the Western Range. 
Illustrations by Katherine Field. Los Angeles (The Ward Ritchie Press), 
1940. Pp. xvi + 337. 9 X 6 inches. $3.00. 
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Fiscuer, G. H. Das Marburger Institut fiir psychologische Anthropologie. 
Zeitschrift fiir Rassenkunde, Bd. 12, pp. 102-103, 1941. [2 bibliographic 
footnotes. ] 

Fospicx, RayMonp B. The Rockefeller Foundation. A Review for 1940. New 
York (The Rockefeller Foundation), 1941. Pp. 64. 9 X 6 inches. (paper). 

Goopwin, Wimu1am B. The Truth about Leif Ericsson and the Greenland 
Voyages. Boston (Meador Publishing Co.), 1041. Pp. 445. 9% X 5% 
inches. $3.50. 

Kram, Hetnricu. Die Bibliothek eines Wittenberger Mediziners um 1790 (Chr. 
Fr. Nirnberger). Abhandlungen sur Geschichte der Medizin und der Natur- 
wissenschaften, Heft 33. Berlin (Verlag Dr. Emil Ebering), 19040. Pp. 96. 
9% X 6% inches. RM. 3.90 (paper). [Bibliographic footnotes.] 

Kranz, H. W. Das Universitats-Institut fiir Erb- und Rassenpflege, Giessen. 
Zeitschrift fiir Rassenkunde, Bd. 12, pp. 103-105, 1941. 

Larce, E.C. The Advance of the Fungi. New York (Henry Holt and Co.), 1940. 
Pp. 488. 8% X 5% inches. $4.00. [Bibliography of 25 pages.] 

McALttisTer, Ernet M. Amos Eaton: Scientist and Educator 1776-1842. Phila- 
delphia (University of Pennsylvania Press); London (Oxford University 
Press), 1941. Pp. xiii + 587. 9 X 6 inches. $5.00. [Bibliography of 54% 
pages. ] 

Oscoop, THomas H. Physics in 1940. Journal of Applied Physics, Vol. 12, pp. 
84-99, 1941. [Bibliography of 48 titles.] 

Tue RocKeEFreELLeR INsTITUTE FoR MepicaL ResearcH. History, Organization, 
Present Scope of the Scientific Work, Buildings and Equipment, Publications, 
1940-1941. New York (The Rockefeller Institute for Medical Research), 
1941. Pp. 39. 10 X 6% inches. (paper). 

Stoan, AtrreD P., Jr. A Progress Report on Work for Defense. New York 
(General Motors Corp.), 1941. Pp. 8. 

Tue Soctat Science ResearcoH Counci. Annual Report 1939-1940. New York 
(The Social Science Research Council), 1941. Pp. 60. 9 X 6 inches. (paper). 

Spetser, E. A., Orro E. NeuGesaver, HERMANN RANKE, Henry E. SIGERIsT, 
Ricuarp H. Suryock, Evarts A. GrAwAM, Epcar A. SIncer, and HERMANN 
Wey. Studies in the the History of Science. University of Pennsylvania 
Bicentennial Conference. Philadelphia (University of Pennsylvania Press), 
1941. Pp. 123. 9 X 5% inches. $1.50. [Bibliographic footnotes with some 
of the articles. ] 

Tuomas, Atrrep B. The Plains Indians and New Mexico, 1751-1778. A Collec- 
tion of Documents Illustrative of the History of the Eastern Frontier of New 
Mexico. Albuquerque (University of New Mexico Press), 1940. Pp. xv + 
232. 10% X 6% inches. $3.50. [Bibliographic footnotes.] 

THORNDIKE, Lynn. A History of Magic and Experimental Science. Volumes V 
and VI. The Sixteenth Century. New York (Columbia University Press), 
1941. Pp.: Vol. V, xxii + 605; Vol. VI, xviii + 766. 854 X 5% inches. 
$10.00 for the two volumes. [Bibliographic footnotes throughout.] 
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Tuppa, K. Das Anthropologische Institut der Universitat Wien. Zeitschrift fiir 
Rassenkunde, Bd. 12, pp. 105-106, 1941. [List of publications from the Institute 
of 4 titles.] 

vy. VERSCHUER, O. Frur. Vier Jahre Frankfurter Universitats-Institut fir Erb- 
biologie und Rassenhygiene. Der Erbarszt, Nr. 5, pp. 57 ff., 1939. 


5. Sociology, Law, Politics and Religion 


Ancett, Rosert C. The Integration of Society. A Study of Groups and Insti- 
tutions. First Edition. New York (McGraw-Hill Book Co.), 1941. Pp. ix 
+ 228. 9 X 6 inches. $2.50. [Bibliographic footnotes.] 

ARENSBERG, ConrAD M., and Soron T. Kimpatt. Family and Community in 
Ireland. Cambridge (Harvard University Press), 1940. Pp. xxix + 322. 
9% X 6 inches. $3.50. [Bibliographic footnotes.] 

Butter, NicnHotas M. This tired world. Address to the Pilgrims of the United 
States, January 22, 1941. International Conciliation, No. 368, March, 1941, 
pp. 185-188. 

CantTuar, Cosmo, A. CarpiInaAL Hinstey, WALTER H. ArMstTRONG, and WILLIAM 
Ezsor. Foundations of peace. Letter to The Times of London by British 
Church leaders. International Conciliation, No. 368, March, 1941, pp. 189-190. 

CARNEGIE ENDOWMENT FOR INTERNATIONAL Peace. Leadership of the United 
States in world organization for prosperity and peace. With introduction 
by Nicholas Murray Butler. International Conciliation, No. 371, pp. 567-590, 
June, 1941. 

CuurcHILL, Winston. Address broadcast by Prime Minister Winston Churchill, 
February 9, 1941. International Conciliation, No. 368, March, 1941, pp. 172-181. 

CHURCHILL, WINsToN. Text of Prime Minister Winston Churchill’s address to the 
Pilgrims, January 9, 1941. International Conciliation, No. 368, March, 1941, 
pp. 182-184. 

CoMMISSION TO STUDY THE ORGANIZATION OF Peace. Preliminary Report and 
Monographs. Text of H.R. 1776: An Act to Promote the Defense of the United 
States. International Conciliation, No. 360, April 1941, pp. 193-525; 527-531. 

Fretp, M. J. Social Organization of the Ga People. London (Crown Agents for 
the Colonies), 1940. Pp. xiii + 231. 8% X 5% inches. 12s. 6d. 

Heaty, Wiiu1aM, and Benepict S. Axper. Criminal Youth and the Borstal 
System. New York (The Commonwealth Fund) ; London (Oxford University 
Press), 1941. Pp. 251. 8% X 5% inches. $1.50. [Bibliographic footnotes.] 

Hoover, J. Epcar. The challenge to youth. Address delivered at the Commence- 
ment Exercises of Boys Town, Nebraska, June 1, 1941. Pp. 5. 

Hut, Corpett. Statements by the Secretary of State before the House Foreign 
Affairs Committee, January 15, 1941. International Conciliation, No. 368, 
March, 1941, pp. 165-171. 

Jewett, Frank B., and Ropert W. Kinc. Engineering Progress and the Social 
Order. University of Pennsylvania Bicentennial Conference, N-B. Phila- 
delphia (University of Pennsylvania Press), 1941. Pp. 15. 9 X 6 inches. 
25 cents (paper). 
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KAEMPFFERT, WALDEMAR. War and technology. American Journal of Sociology, 
Vol. 46, pp. 431-444, 1941. [9 bibliographic footnotes.] 

PapiLLa, Ezegurer. Speech of Foreign Secretary Ezequiel Padilla in the Mexican 
Senate, March 7, 1941 [A Translation.] International Conciliation, No. 370, 
May, 1941, pp. 543-548. 

RoosEvELT, FRANKLIN D. Inaugural address of President Roosevelt, January 20, 
1941. International Conciliation, No. 368, March, 1941, pp. 161-164. 

Sperer, Hans. The social types of war. American Journal of Sociology, Vol. 46, 
PP. 445-454, 1941. [17 bibliographic footnotes.] 

Woop, ArtHur E., and Jonn B. Warte. Crime and Its Treatment. Social and 
Legal Aspects of Criminology. New York (American Book Co.), 1941. Pp. 
ix + 742. 8% X 5% inches. $3.50. [Bibliographic footnotes throughout and 
“readings” at the end of each chapter.] 


6. Economics 


BuREAU OF THE CENSUS. Financial Statistics of Cities: 1938. Washington, D. C. 
Various numbers of Vol. I as follows, dated from March 5, 1941 to March 24, 
1941: 85, Minneapolis ; 86, Miami; 87, Seattle ; 88, Cleveland; 89, Long Beach; 
90, Louisville; 92, San Diego; 93, New York; 94, Nashville; 95, 94-city con- 
solidation. ] 

BuREAU OF THE Census. Financial Statistics of Cities: 1939. Washington, D. C. 
Various numbers of Vol. I as follows, dated from May 2, 1941 to May 24, 
1941: 1. Boston; 2. Kansas City, Mo.; 3. Springfield [Mass.]; 4. Bridgeport 
[Conn.]; 5. El Paso; 6. South Bend. 

Bureau OF THE Census. Financial Statistics of States: 1939. Washington, D. C. 
Various numbers of Vol. I as follows, dated from May 1, 1941 to May 27, 1941: 
1. California; 2. Maine; 3. New York; 4. Kentucky; 5. Delaware; 6. Missouri; 
7. Arizona; 8. Virginia; 9. Nebraska; 10. West Virginia. 

BurEAU OF THE CeENsus. Population. Washington, D. C. Two numbers of 
Series P-4, as follows: 

4. Employment status of persons 14 years old and over in the urban, rural- 
nonfarm, and rural-farm population of the United States, by age, sex and 
color (preliminary) ; March 24-30, 1940. Pp. 12, April 4, 1941. 

5. Unemployment in the United States, March 24-30, 1940. Pp. 5, April 5, 1941. 

BuREAU OF THE Census. Population. Preliminary figures on employment and un- 
employment: March 24-30, 1940. New York State. Series P-4a, No. I. 
Washington, D. C., May 12, 1941. Pp. 7. [Similar issues, numbered con- 
secutively 2 to 9, and dated from May 17 to May 21, 1941 deal with other 
states, and numbered 10 to 18, and dated from May 24 to May 31, 1941, with 
divisions of the United States.] 

BuREAU OF THE CeNsSus. State tax collections: 1940. State and Local Govern- 
ment Special Study No. 10. Washington, D. C., March 26, 1941. Pp. 33. 
CrarKE, R. W. B. Britain’s Blockade. Oxford Pamphlets on World Affairs. 
New York and Toronto (Oxford University Press), 1941. Pp. 32. 7% X 4% 

inches. (paper). [1 bibliographic footnote.] 
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Ernripck, MarK. The economic consequences of a Hitler victory. /nternational 
Conciliation, No. 370, May, 1941, pp. 549-563. 

FeperaAL Reserve BANK oF New York. Twenty-sixth Annual Report, for the 
Year Ended December 31, 1940. New York (Federal Reserve Bank of New 
York), 1941. Pp. 52. 9 X 5% inches. (paper). 

HottincswortH, Heten, Day Monroe, Marcaret C. Kiem, and Kari L. Benson. 
Family Expenditures for Medicai Care. Five Regions. U.S. Department of 
Agriculture Miscellaneous Publication No. 402. Consumer Purchases Study. 
Urban, Village, and Farm. Washington (Government Printing Office), 1941. 
Pp. vi + 241. 9% X 5% inches. 30 cents (paper). 

Kyrx, Hazet, Day Monroz, MaryLanp Y. PENNELL, and Epirn D. Rarnsora. 
Family Housing and Facilities: Five Regions. U. S. Department of Agri- 
culture Miscellaneous Publication No. 399. Consumer Purchases Study. 
Urban, Village, and Farm. Washington (Government Printing Office), 1940. 
Pp. vi + 223. 9% X 5% inches. 25 cents (paper). 

Monroe, Day, Dorotuy S. Brapy, JuNE F. Constantine, and Kari L. Benson. 
Family Expenditures for Automobile and Other Transportation. Five Regions. 
U.S. Department of Agriculture Miscellaneous Publication No. 415. Consumer 
Purchases Study. Urban, Village, and Farm. Washington (Government 
Printing Office), 1941. Pp. iii + 272. 9% X 5% inches. 30 cents (paper). 

Ricutor, C. E. [Prepared under the direction of.] Financial Statistics of States. 
1938. Volume 3: Detailed Report. Washington (Government Printing Office), 
1941. Pp. viii + 169. 9 X 5% inches. 25 cents. 

Ricutor, C.K. [Prepared under the supervision of.] State and Local Government 
Debt: 1940. State and Local Government Special Study No. 13, April, 1941. 
Washington, D. C. (Bureau of the Census). Pp. vi + 79. 


7. Education 


CLark, W. Mansrie_p. A Challenge to Scholarship. University of Pennsylvania 
Bicentennial Conference, M-D. Philadelphia (University of Pennsylvania 
Press), 1941. Pp. 20. 9 X 6 inches. 50 cents (paper). 

HitcHens, ArtHuUR P., Harry S. Mustarp, WALLER S. LEATHERS, and CHARLES- 
Epwarp A. Winstow. The University and Public Health Statesmanship. 
University of Pennsylvania Bicentennial Conference M-17. Philadelphia 
(University of Pennsylvania Press), 1941. Pp. 33. 9 X 6 inches. 50 cents 
(paper). 

Rippie, Oscar. Better health through expanded science teaching. The Science 
Teacher, Vol. 7, pp. 22-24, 1940. 

Rippce, Oscar. Preliminary impressions and facts from a questionnaire on 
secondary school biology. American Biology Teacher, Vol. 3, pp. 151-159, 1941. 


8. Ethnology, Cultural Anthropology, Travel and Exploration 


Cuapin, GretcHenN. A Navajo myth from the- Chaco Canyon. New Mezico 
Anthropologist, Vol. 4, pp. 63-67, 1940. [2 bibliographic footnotes.] 





428 HUMAN BIOLOGY 


Cummincs, Lewis V. I Was a Head-Hunter. Boston (Houghton Mifflin Co.), 
1941. Pp. ix + 338. 8 X 5% inches. $3.00. 

Hate, Louts J., Jz. River of Ruins. New York (Henry Holt and Co.), 1941. 
Pp. xii + 334 + 16 plates. 8% X 5% inches. $3.00. 

Krintetz, W. Vernon. The Indians of the Western Great Lakes 1615-1760, 
Occasional Contributions from the Museum of Anthropology of the University 
of Michigan No. 10. Ann Arbor (University of Michigan Press), 1940, 
Pp. xiv + 427. 9 X 6% inches. $4.00 (cloth); $3.50 (paper). [Bibliography 
of 8 pages.] 

Lez, D. Demetracopoutov. A Wintu-‘ girl’s puberty ceremony. New Mezico 
Anthropologist, Vol. 4, pp. 57-60, 1940. [1 bibliographic footnote.] 

SAVANNAH Unt, GeorciA Writers’ Proyect, Work Projects ADMINISTRATION. 
Drums and Shadows. Survival Studies among the Georgia Coastal Negroes, 
Foreword by Guy B. Johnson. Photographs by Muriel and Malcolm Bell, Jr. 
Athens (University of Georgia Press), 1940. Pp. xx + 274 + 24 plates, 
9% X 5% inches. $3.00. 

[Scuesesta, P.] Die letzte Pygmaen-Forschungsreise von P. Schebesta. Zeit- 
schrift fiir Rassenkunde, Bd. 12, p. 100, 1941. 


IV. SOMATOLOGY AND CONSTITUTION 
1. Anatomy 


Barros, ALBERTINO DE, and ALBANO DE LENCASTRE. Une anomalia trés rare du 
membre supérieur gauche. Folia Anatomica Universitatis Conimbrigensis, 
Vol. 16, No. 2, 1941. Pp. 7 + 5 plates. [Bibliography of 25 titles.] 

Brites, GeraLptno. Contributions a la connaissance de la morphologie du fcetus fils 
de portugais. I. Folia Anstomica Universitatis Conimbrigensis, Vol. 15, No. 
13, 1940. Pp. 68. 

Brites, GeRALprno. Matériaux pour l'étude des formations ou modifications 
structurales utéro-annéxielles supposées pathologiques. Folia Anatomica Uni- 
versitatis Conimbrigensis, Vol. 15, No. 15-A, 1940. Pp. 15 + 10 plates. 

Cup, C. M. Patterns and Problems of Development. Chicago (University of 
Chicago Press), 1941. Pp. ix + 811. 9% X 6% inches. $8.00. [Bibliography 
of 50 pages and bibliographic footnotes. ] 

Core, Expert C. Text-book of Comparative Histology. Philadelphia (The 
Blakiston Co.), 1941. Pp. vii + 306. 9 X 5% inches. $4.00. [“References” 
at the end of each chapter.] 

Corner, Georce W. Annual Report of the Director of the Department of Em- 
bryology. Carnegie Institution of Washington Year Book, No. 39, for the 
year 1939-1940, pp. 179-199, 1940. [Bibliography of 2 pages.] 

Funaoka, Serco [Editor.] Arbeiten aus der dritten Abteilung des Anatomischen 
Institutes der Kaiserlichen Universitat Kyoto. Serie D. Lymphatologie. 
Heft 8a. Physik und Chemie der Leber-, Darm- und Extermitatenlymphe. 
Zellen der Lymphe. Lymphdruck, Immunologie der Lymphe. Funktionen der 





RECENT LITERATURE 429 


Lymphdriise. Kyoto (Anatomisches Institut der Kaiserlichen Universitat), 
1941. Pp. ii + 82 + 2 plates. 10 X 7 inches. [Bibliographic footnotes with 
some of the articles.] 

Hannum, Cram A. Comparative Chordate Anatomy. A Laboratory Text. 
Stanford University (Stanford University Press), 1941. Pp. vii + 211. 
8% X 5% inches. $2.00 (paper). 

Hvettner, Atrrep F. Fundamentals of Comparative Embryology of the Verte- 
brates. New York (The Macmillan Co.), 1941. Pp. xiv + 416. 9% X 6 
inches. $4.50. 

LENCASTRE, ALBANO DE. Quelques anomalies artérielles du membre supérieur. 
Folia Anatomica Universitatis Conimbrigensis, Vol. 16, No. 1, 1941. Pp. 6 + 
2 plates. [Bibliography of 17 titles.] 

Prres DE Lrma, J. A. Monstros ciclocefalianos. Folia Anatomica Universitatis 
Conimbrigensis, Vol. 15, No. 14, 1940. Pp. 5 + 2 plates. [9 bibliographic 
footnotes. ] 

SANCHEZ Brezmes, Martin. Anomalies do misculo digastrico da mandibula. 
Folia Anatomica Universitatis Conimbrigensis, Vol. 15, No. 15, 1940. Pp. 3 + 
2 plates. 


2. Physical Anthropology and Anthropometry 


Backman, Gaston. Gewichtswachstum der Frau. Wilhelm Roux’ Archiv fiir 
Entwicklungsmechanik, Bd. 140, pp. 315-344, 1940. [Bibliography of 33 titles.] 

BackMAN, Gaston. Gewichtswachstum des Mannes. Wilhelm Roux’ Archiv fiir 
Entwicklungsmechanik, Bd. 140, pp. 285-314, 1940. [Bibliography of 44 titles.] 

Cummins, Haroip. Ancient finger prints in clay. Scientific Monthly, Vol. 52, pp. 
389-402, 1941. [Bibliographic footnotes.] 

DurrieLD, THomas J., Sytvra L. Parker, and Leona BAuMGARTNER. Birth 
weight and its relation to neonatal mortality. An analysis of data on live births 
in New York City in 1939. The Child, Vol. 5, pp. 123-129, 1940. [Bibliography 
of 5 titles.] 

Grese, Hans. Untersuchungen iiber Papillarlinienveranderungen bei Syndaktylie 
und Polydaktylie. Zeitschrift fiir Morphologie und Anthropologie, Bd. 39, 
pp. 62-78 + 7 plates. [Bibliography of 8 titles.] 

GreTHER, WALTER F., and Rosert M. Yerkes. Weight norms and relations for 
chimpanzee. American Journal of Physical Anthropology, Vol. 27, pp. 181- 
197, 1940. [Bibliography of 1o titles.] 

Grimm, Hans. Vitale Lungenkapazitat und Giintherscher Lungenkapazitatsindex 
in Schlesien. Zeitschrift fiir Rassenkunde, Bd. 12, pp. 74-81, 1941. [Bibli- 
ography of 8 titles.] 

Kostowsk1, Hetnz. Die Einfiigung franzdsischer (hugonottischer) Fliichtlinge in 
das deutsche Volk. Zeitschrift fiir Morphologie und Anthropologie, Bd. 39, 
pp. 118-176 + 4 plates + 2 folding charts, 1940. [Bibliography of 2 pages.] 

Papmian, V., and C. C. Vettupa. Blutgruppenuntersuchungen bei den Motzen. 
Zeitschrift fiir Rassenkunde, Bd. 12, pp. 66-73, 1941. 





430 HUMAN BIOLOGY 


Peversen, P. O. Uber angeborene Missbildungen im Bereiche der Mundhohle bei 
gronlandischen Eskimos und westgrénlandlischen Mischlingen. Zeitschrift 
fiir Rassenkunde, Bd. 12, pp. 20-27, 1941. [Bibliography of 26 titles and 1 
bibliographic footnote. ] 

Sxerty, B. Sehen und Rechnen! Zeitschrift fiir Rassenkunde, Bd. 12, pp. 107-108, 
1941. 

v. VerscHuEr, OrmaR Furu. Anthropologie der Grossstadt. Biologie der Gross- 
stadt, pp. 1-11, 1940. [Bibliography of 15 titles.] 


3. Constitution 


Kocu, Errx. Arbeitsweisen, Arbeitsbegriffe und neue Tatsachen moderner Kon- 
stitutionsforschung. Zeitschrift fiir Rassenkunde, Bd. 12, pp. 96-102, 1941. 
[12 bibliographic footnotes. ] 


V. PHYSIOLOGY AND BIOCHEMISTRY 
1. Physiology 


Bropy, E. Broor. The influence of age, hypophysectomy, thyroidectomy, and 
thyroxin injection on simple reaction time in the rat. Journal of General 
Physiology, Vol. 24, pp. 433-436, 1941. [5 bibliographic footnotes.] 

Catre.t, Jacques [Editor.] Biological Symposia, Volume III. Muscle. Edited 
by Wallace O. Fenn. Lancaster, Penna. (Jacques Cattell Press), 1941. Pp. 
370. 9% X 6% inches. [Bibliographies at the end of some of the chapters.] 

Corcoran, A. C., and Irvine H. Pace. The effects of angiotonin on renal blood 
flow and glomerular filtration. American Journal of Physiology, Vol. 130, pp. 
335-339, 1940. [Bibliography of 11 titles.] 

Davinson, L. S. P., and Ian A. Anperson. A Textbook of Dietetics. With Diet 
Sheets Constructed by Mary E. Thomson. Foreword by Sir John B. Orr. 
New York (Paul B. Hoeber (Medical Department of Harper and Bros.)), 
1941. Pp. xviii + 324. 8% X 5% inches. $4.25. [Bibliography of 46 titles.] 

Dorsy, Epwarp A., Puirp E. Smit, Rosert T. Frank, and Ermer L. SEvERING- 
HAUS. Female Sex Hormones. University of Pennsylvania Bicentennial Con- 
ference, M-6-7. Philadelphia (University of Pennsylvania Press), 1941. 
Pp. 58. 9 X 6 inches. 50 cents (paper). [Bibliography at the end of each 
paper. ] 

Hoskins, R. G. Endocrinology. The Glands and Their Functions. New York 
(W. W. Norton and Co.), 1941. Pp. 388. 8%4 X 5% inches. $4.00. [Bibli- 
ography of 15 titles and references at the end of each chapter.] 

Kocu, Es. [Editor.] Verhandlungen der Deutschen Gesellscaft fiir Kreislauf- 
forschung. XIII. Tagung zu Wiesbaden vom 6. Mai 1940. Hauptthema: 
Kreislauf und Atmung. Dresden and Leipsig (Theodor Steinkopff), 1940. 
Pp. xxxii + 182. 9% X 5% inches. RM. 10 (in Germany) ; RM. 7.50 (out- 
side of Germany) (paper). [Bibliographies with some of the articles.] 





RECENT LITERATURE 431 


Luck, James M., and Vicror E. Hat [Editors.] Annual Review of Physiology. 
Volume III. Stanford University, Calif. {Annual Reviews, Inc.), 1941. 
Pp. viii + 784. 8% X 5% inches. $5.00. [Bibliography at the end of each 
article.] 

Pace, Irvine H. On the nature of the pressor action of renin. Journal of Experi- 
mental Medicine, Vol. 70, pp. 521-542, 1939. [Bibliography of 46 titles.] 

Paviov, Ivan P. Conditioned Reflexes and Psychiatry. Lectures on Conditioned 
Reflexes, Volume II. Translated and Edited by W. Horsley Gantt. New 
York (International Publishers), 1941. Pp. 190. 9% X 6 inches. $4.00. 
[Bibliographic footnotes. ] 

Retner, Joun M. Diffusion and biological membrane permeability. II. Philosophy 
of Science, Vol. 8, pp. 105-114, 1941. [Bibliography of 4 titles.] 

Rippte, O., R. W. Bates, R. A. Mitier, E. L. Lanr, G. C. Smitx, H. H. DunHAM, 
and D. F. Oppyxe. Endocrine studies. Carnegie Institution of Washington 
Year Book No. 39, for the Year 1939-1940, pp. 221-227, 1940. 

Rippte, Oscar. Endocrine aspects of the physiology of reproduction. Annual 
Review of Physiology, Vol. 3, pp. 573-616, 1941. [Bibliography of 187 titles.] 

Wrrscui, E. Hormones and sex differentiation. Scientia, 34 Année, pp. 146-154, 
1940. 

Wrrscut, E. The quantitative determination of follicle stimulating and luteinizing 
hormones in mammalian pituitaries and a discussion of the gonadotropic quotient 
F/L. Endocrinology, Vol. 27, pp. 437-446, 1940. [Bibliography of 13 titles.] 

Witscu1 E. Developmental physiology. Annual Review of Physiology, Vol. 3, 
pp. 57-78, 1941. [Bibliography of 152 titles.] 

Wrrscuar, E., and W. F. Mencert. Endocrine studies on human hermaphrodites and 
their bearing on the interpretation of homosexuality. Anatomical Record, Vol. 
79, Supplement to No. 3, pp. 54-65, 1041. 


2. Senescence, Senility and Longevity 


Dustin, Louts I., Howarp T. Karsner, O. H. Perry Pepper, and BARNEY Brooks. 
Medical Problems of Old Age. University of Pennsylvania Bicentennial Con- 
ference, M-4. Philadelphia (University of Pennsylvania Press), 1941. Pp. 46. 
9 X 6 inches. 50 cents (paper). [Bibliographies at the end of some of the 
papers. ] 

NewMAN, Barctay. Must We Grow Old? New York (G. P. Putnam’s Sons), 
1941. Pp. 269. 8 X 5% inches. $2.50. [Bibliographic footnotes throughout.] 


3. Biochemistry 


BAMANN, Eucen, and Kart MyrsAcx [Editors.] Die Methoden der Ferment- 
forschung. Lieferungen 6 and 7. Leipzig (George Thieme Verlang), 1941. 
Pp.: Lief. 6, 1837-2172; Lief. 7, 2173-2588. 11 X 8 inches. Lief. 6: RM. 25.20; 
Lief 7: RM. 31.20 (outside of Germany). (paper). 

Exper, J. H. Attempt to recover sodium pregnandiol glucuronidate from chimpanzee 
pregnancy urine. Proceedings of the Society for Experimental Biology and 
Medicine, Vol. 46, pp. 57-59, 1041. [11 bibliographic footnotes.] 





432 HUMAN BIOLOGY 


ELvenjeM, Conran A., Cyrit N. H. Lone, and E-tmer V. McCotitum. Nutrition, 
University of Pennyslvania Bicentennial Conference, M-5. Philadelphia (Uni- 
versity of Pennsylvania Press), 1941. Pp. 46. 9 X 6 inches. 50 cents (paper). 

Emmett, A. D., O. D. Biro, R. A. Brown, Gam Peacock, and J. M. VANDENBELT, 
Determination of vitamin Bs; (Riboflavin). Industrial and Engineering Chem- 
istry, Analytical Edition, Vol. 13, pp. 219-221, 1941. [Bibliography of 8 titles.] 

Hammett, Frepvertck S. Genetics, chemistry, and cancer. Journal of Heredity, 
Vol. 31, pp. 511-513, 1940. [Bibliography of 9 titles.] 

Hammett, Frepertck S., and THeopore Lavine. Further localization of SH- 
action on cell multiplication. Growth, Vol. 4, pp. 337-348, 1940. [Bibliography 
of 17 titles.] 

Hoimes, ArtHurR D., Francis Tripp, E. A. Woertrrer, and G. Howarp Satter- 
FIELD. Ascorbic acid content of cow’s milk at various stages of lactation. 
American Journal of Diseases of Children, Vol. 60, pp. 1025-1030, 1940. [12 
bibliographic footnotes.] 

Norp, F. F., and C. H. Werxman [Editors.] Advances in Enzymology and Re- 
lated Subjects. Volume I. New York (Interscience Publishers, Inc.), 1941. 
Pp. x + 433. 9 X 5% inches. $5.50. [Bibliographies at the end of each 
article. ] 

RicHMonpD, Martua S., G. H. Satrerrietp, C. D. GrinNELLS, and W. J. Dann. 
Ascorbic acid content of goat’s milk and blood: influence of ascorbic acid 
injection and diet. Journal of Nutrition, Vol. 20, pp. 99-108, 1940. [Bibli- 
ography of 15 titles.] 

RicHMOND, Martua S., G. H. Satterrirecp, C. D. GrinNELLs, and W. J. Dann. 
Tissue ascorbic acid of the goat. American Journal of Veterinary Research, 
Vol. 1, pp. 44-48, 1940. 

SHERMAN, Henry C. Chemistry of Food and Nutrition. Sixth Edition. New 
York (The Macmillan Co.), 1941. Pp. x + 611. 8% X 5% inches. $3.25. 
[“References and Suggested Readings” at the end of each chapter.] 

Weser, Rosert L. Temperature Measurement. Ann Arbor, Mich. (Edwards 
Bros.), 1941. Pp. x + 171 + [6]. 10% X 8 inches. $2.50 (paper). 
[“References” at the end of each chapter.] 

Wutson, Perry W. The Biochemistry of Symbiotic Nitrogen Fixation. Madison 
(The University of Wisconsin Press), 1940. Pp. xiv + 302. 9 X 5% inches. 
$3.50. [Bibliography of 31% pages.] 


4. Pharmacology 


Cuen, K. K., and Rosert C. Evperrietp. The cardiac action of the derivatives of 
strophanthidin and cymarin. Journal of Pharmacology and Experimental 
Therapeutics, Vol. 70, pp. 338-346, 1940. [Bibliography of 28 titles.] 

Hecner, Ropert, EvALinE West, Mary Ray, and Marian Dosier. A new drug 
effective against bird malaria. American Journal of Hygiene, Vol. 33, No. 3, 
Sec. C, pp. 101-111, 1941. 





RECENT LITERATURE 433 


Lee, Henry M., and K. K. Coen. The alkaloids of the Chinese drug Pai Pu. 
Journal of the American Pharmaceutical Association, Scientific Edition, Vol. 
29, PP. 391-394, 1940. [Bibliography of 23 titles.] 

Li, Ricnarp C., Perer P. T. San, and Hamitton H. Anperson. Acute toxicity 
of monacetin, diacetin and triacetin. Proceedings of the Society for Experi- 
mental Biology and Medicine, Vol. 46, pp. 26-28, 1941. [13 bibliographic 
footnotes. ] 

Luo, T. H., and S. Y. P’an. Concentration of sulfanilamide in the aqueous humor 
of human eyes. With special reference to local application. Chinese Medical 
Journal, Vol. 58, pp. 167-176, 1940. [Bibliography of 7 titles.] 

P’an, S. Y. Distribution of sulfanilamide in the ocular fluids and tissues after 
local application. Proceedings of the Society for Experimental Biology and 
Medicine, Vol. 46, pp. 31-34, 1941. [10 bibliographic footnotes.] 

Powett, H. M., and K. K. Cen. Sodium sulfapyradine: its chemotherapeutic 
action and toxicity. Journal of the Indian State Medical Association, Vol. 33, 
pp. 503-508, 1940. [18 bibliographic footnotes. ] 

Rosz, CHARLES L., Horace A. SHonie, and K. K. Cen. The local anesthetic 
action of thiazoles, oxazoles, and imidazoles. Pharmaceutical Archives, Vol. 
11, pp. 81-89, 1940. [17 bibliographic footnotes.] 

StveRMAN, MiLTon. Magic in a Bottle. New York (The Macmillan Co.), 1941. 
Pp. xi + 332. 8% X 5% inches. $2.50. [Bibliography of 7% pages.] 

Swanson, Epwarp E., and W. E. Fry. The pharmacological relationship of 
isomeric barbituric acid derivatives. Journal of the American Pharmaceutical 
Association, Scientific Edition, Vol. 29, pp. 509-514, 1940. [Bibliography of 
8 titles.] 

Taytor, Lypa A. Plants Used as Curatives by Certain Southeastern Tribes. 
Cambridge (Botanical Museum of Harvard University), 1940. Pp. xi + 88. 
10% X 7 inches. $2.00 (paper). [Bibliography of 20 titles.] 


VI. PATHOLOGY, CLINICAL MEDICINE AND SURGERY 


BourpDILLon, Jacgues. Electrophoresis of influenzal A-virus. Proceedings of the 
Society for Experimental Biology and Medicine, Vol. 45, pp. 679-681, 1940. 
[4 bibliographic footnotes. ] 

Boyp, MarK F. Observations on naturally and artificially induced quartan malaria. 
American Journal of Tropical Medicine, Vol. 20, pp. 749-798, 1940. [Bibli- 
ography of 4 titles.] 

Brekuus, Perer J. Your Teeth: Their Past, Present, and Probable Future. 
With a Foreword by Irvine McQuarrie. Minneapolis, Minn. (University of 
Minneapolis Press), 1941. Pp. xvii + 255. 8 X 5 inches. $2.50. [“Refer- 
ences” at the end of each chapter.] 

Brires, GERALDINO. Matériaux pour |’étude des formations ou modifications 
Structurales utéro-annexielles supposées pathologiques. Folia Anatomica Uni- 
versitatis Conimbrigensis, Vol. 16, No. 5, 1941. Pp. 9 + 8 plates. 





434 HUMAN BIOLOGY 


Catxins, Gary N., and Francis M. Summers [Editors.] Protozoa in Biological 
Research. New York (Columbia University Press), 1941. Pp. xli + 1148 
9 X 5% inches. $10.00. [Bibliography at the end of each chapter.] 

Eaton, M. D., and E. R. Ricxarp. Application of the complement-fixation test to 
the study of epidemic influenza. American Journal of Hygiene, Vol. 33, Sec. B, 
pp. 23-35, 1941. (UBibliography of 7 titles.] 

Eppy, Watter H., and Grsert Datiporr. The Avitaminoses. The Chemical, 
Clinical and Pathological Aspects of the Vitamin Deficiency Diseases. Second 
Edition. Baltimore (Williams and Wilkins Co.), 1041. Pp. xiii + 519 
9 X 5% inches. $4.50. [Bibliography at the end of each chapter.] 

Ernarson, LArus, and Axet V. Neer. Notes on Diffuse Sclerosis, Diffuse Glio- 
matosis and Diffuse Glioblastomatosis of the Brain with a Report on Two 
Cases. Acta Jutlandica Aarsskrift for Aarhus Universitet, XII, 3. Copenhagen 
(Einar Munksgaard), 1940. Pp. 56. 9% X 6% inches. Dan. Cr. 2.50 (paper). 
[Bibliography of 36 titles.] 

Freser, Louis F., STANLEY P. ReEIMANN, Peyton Rous, Warren H. Lewis, 
Marcaret R. Lewis, and Batpwin Lucxé. Cause and Growth of Cancer. 
University of Pennsylvania Bicentennial Conference, M-9. Philadelphia 
(University of Pennsylvania Press), 1941. Pp. 64. 9 X 6 inches. 75 cents 
(paper). [Bibliographic footnotes or bibliography with some of the articles.] 

Francis, THomas, Jr. Differentiation of influenza A and influenza B by the 
complement-fixation reaction. Proceedings of the Society for Experimental 
Biology and Medicine, Vol. 45, pp. 861-863, 1940. [2 bibliographic footnotes] 

Go.tpsLatr, Harry, Evcene M. Lanois, and Atrrep W. Apson. Hypertension. 
University of Pennsylvania Bicentennial Conference, M-8. Philadelphia (Uni- 
versity of Pennsylvania Press), 1941. Pp. 46. 9 X 6 inches. 50 cents (paper). 
[Bibliography of 86 titles.] 

HorsFALi, Frank L., Jr., and Epwin H. Lennette. Neutralization of influenza 
A virus by human serum. Journal of Experimental Medicine, Vol. 73, pp. 
327-333, 1941. [Bibliography of 8 titles.] 

HorsFAL., Frank L., Jr., Epwin H. Lennette, and Ersmere R. Rickarp. A 
complex vaccine against influenza A virus. Quantitative analysis of the 
antibody response produced in man. Journal of Experimental Medicine, Vol. 
73, PP. 335-355, 1941. [Bibliography of 24 titles.] 

Kern, Henry, Carrot, FE. Parmer, Basit G. Brissy, and Etmer V. McCoiivum. 
Dental Caries. University of Pennsylvania Bicentennial Conference, M-11. 
Philadelphia (University of Pennsylvania Press), 1941. Pp. 53. 9 X 6 inches. 
50 cents (paper). [Bibliography at the end of some of the articles.] 

Lennox, WitttaM G. Science and Seizures. New Light on Epilepsy and Migraine. 
New York and London (Harper and Bros.), 1941. Pp. xiii + 258. 8 X 5% 
inches. $2.00. [“Books and articles about seizures” of 3% pages.] 

Liescnt1z, ALEJANDRO. Bases experimentales de la terapia hormonal en la esfera 
genital feminina. Revista Medica de Chile, Afio 68, pp. 1385-1393, 1940. 

Lipscuttz, ALEXANDER, Ricoserto Iciestas, and Luis Varcas, Jun. Uterine and 
extra-uterine localizations of experimental fibroids induced in guinea pig by 





RECENT LITERATURE 435 


prolonged administration of estrogens. Proceedings of the Society for Experi- 
mental Biology and Medicine, Vol. 45, pp. 788-792, 1940. 

MarsHALt, E. K., Jr., Joun S. Lockwoop, and René J. Dusos. Chemotherapy. 
University of Pennsylvania Bicentennial Conference, M-16. Philadelphia 
(University of Pennsylvania Press), 1941. Pp. 42. 9 X 6 inches. 50 cents 
(paper). [Bibliography of 64 titles.] 

McCiune, L. S., and Exizaseth McCoy. The Anaerobic Bacteria and Their 
Activities in Nature and Disease. A Subject Bibliography. Supplement One, 
Literature for 1938 and 1939. Berkeley (University of California Press), 
1941. Pp. xxiv + 244. 11 X 8 inches. $3.50. 

Mitcnett, A. GraAEME. Pediatric Bibliography. Monographs of the Society for 
Research in Child Development, Vol. VI, No. 1 (Serial No. 27). Washington, 
D.C. (Society for Research in Child Development, National Research Council), 
1941. Pp. vii + 119. 9 X 5% inches. 75 cents (paper). 

Parma, Jorce. Especificidad Sexual en la Reaccion Tumoral Provocada por 
Estrogenos Artificiales. Thesis. Santiago (Universidad de Chile), 1940. Pp. 
27. [Bibliography of 21 titles.] 

P’an, S. Y. Observations on the chronic effect of sulfanilamide in dogs and 
monkeys with particular reference to the blood. Chinese Medical Journal, 
Vol. 56, pp. 111-121, 1939. [Bibliography of 109 titles.] 

Pearson, H. E., and M. D. Eaton. A virus pneumonia of Syrian hamsters. 
Proceedings of the Society for Experimental Biology and Medicine, Vol. 45, 
pp. 677-679, 1940. [6 bibliographic footnotes. ] 

PerLa, Davin, and Jesstz MARMoRSTON. Natural Resistance and Clinical Medicine. 
Boston (Little, Brown and Co.), 1941. Pp. xx + 1344. 9% X 6% inches. 
$10.00. [Bibliography at the end of each chapter. ] 

Peters, JoHN P., Owen H. WAGENSTEEN, W. OsLer Apsott, ALLEN O. WHIPPLE, 
and Joun A. Netson. Prolems of Intestinal Obstruction. University of 
Pennsylvania Bicentennial Conference, M-13. Philadelphia (University of 
Pennsylvania Press), 1941. Pp. 56. 9 X 6 inches. 50 cents (paper). [Bibli- 
ography at the end of each article.] 

REIMANN, STANLEY P. On some pathological aspects of carcinoma of the rectum. 
Review of Gastroenterology, Vol. 8, pp. 24-30, 1941. 

Rivers, THomas M., Wenpett M. STANLEY, Witpur A. SAWYER, THOMAS 
Francis, Jr., Richarp E. Snore, Josep Stokes, Jr., and Greorrrey RAKE. 
Problems and Trends in Virus Research. University of Pennsylvania Bi- 
centennial Conference, M-2. Philadelphia (University of Pennsylvania Press), 
1941. Pp. 75. 9 X 6 inches. 75 cents (paper). [Bibliography at the end 
of some of the articles. ] 

Ropricuez, FERNANDO. Estudio Experimental Comparativo sobre la Dosis Hister- 
otrofica Util y la Dosis Tumorigena de las Hormonas Foliculares Libres 
(Estradiol y Estrona). Thesis. Santiago (Universidad de Chile), 1940. Pp. 
32. [Bibliography of 11 titles.] 

Rour, Kart. Das menschliche Knochenmark: Seine Anatomie, Physiologie und 
Pathologie nach Ergebnissen der intravitalen Sternalpunktion. Leipzig (Georg 





436 HUMAN BIOLOGY 


Thieme Verlag), 1940. Pp. 286. 9% X 6% inches. RM. 29.25 (cloth); 
RM. 27.75 (outside of Germany) (paper). [Bibliography of 16 pages.] 

SaLvapor, JUntor, A. Tumor mixdide da auricula esquerda. Folia Anatomica 
Universitatis Conimbrigensis, Vol. 16, No. 4, 1041. Pp. 11 + 3 plates. 
[Bibliography of 7 pages.] 

Savace, Grorce M., and H. O. Hatvorson. The effect of culture environment on 
results obtained with the dilution method of determining bacterial population. 
Journal of Bacteriology, Vol. 41, pp. 355-362, 1941. [Bibliography of 7 titles.] 

Simées, Fernanpo. A propdsito de um neurinoma maligno do ciatico. Folia 
Anatomica Universitatis Conimbrigensis, Vol. 16, No. 3, 1941. Pp. 26 + 3 
plates. [Bibliography of 36 titles.] 

Ssrrusurn, K. C., A. F..Manarry, and J. H. Paut. Bwamba fever and its 
causative virus. American Journal of Tropical Medicine, Vol. 21, pp. 75-90, 
1941. [Bibliography of 5 titles.] 

Taytor, R. M., and Mrxiés Drecuss. Influenza virus studies during the 1939 
epidemic in Central Europe. Journal of Infectious Diseases, Vol. 68, pp. 
79-89, 1941. [14 bibliographic footnotes.] 

Varcas, Luis (h.). Participacion del bazo en el fibromioma experimental. 
Revista Medica de Chile, T. 68, pp. 1166-1168, 1940. 

WeIsMAN, ABNER I. Spermatozoa and Sterility. A Clinical Manual. With a 
Foreword by Robert L. Dickinson. New York and London (Paul B. Hoeber 
(Medical Book Department of Harper and Bros.)), 1941. Pp. xvi + 314 
9% X 5% inches. $5.50. [Bibliography of 764 titles.] 

Werner, Ci. F. Das Labyrinth. Bau, Funktionen und Krankheiten des Innenohres 
vom Standpunkte einer experimentellen und vergleichenden Pathologie. Leipzig 
(Georg Thieme Verlag), 1940. Pp. xvi + 400. 934 X 6% inches. RM. 28.50 
(cloth) ; RM. 27.00 (paper) (outside of Germany). [Bibliography of 38 pages.] 


VII METHODOLOGY 
1. Mensurational and Observational 


BourpDILton, Jaques. A new method for the study of diffusion of biologically 
active material. Journal of General Physiology, Vol. 24, pp. 459-465, 1941. 
[Bibliography of 6 titles.] 

Count, Eart W. Some use of coordinate geometry in craniometric analysis: a 
second contribution. Zeitschrift fiir Rassenkunde, Bd. 12, pp. 87-95, 1941. 
[5 bibliographic footnotes. ] 

Harpy, J. I., and Tuora M. Purtr. An Improved Method for Revealing the Sur- 
face Structure of Fur Fibres. U.S. Department of Interior, Wildlife Circular 
7. Washington, D. C. (Government Printing Office), 1940. Pp. 10. 9% X 
4™% inches. 5 cents (paper). [Bibliography of 18 titles.] 

REIMANN, STANLEY P. The good and bad of histological technics. American 
Journal of Medical Technology, Vol. 7, No. 1, 1941. Pp. (of reprint) 7. 

Srmonson, Ernst, and Norsert Enzer. Measurement of fusion frequency of 
flicker as a test for fatigue of the central nervous system. Observations on 





RECENT LITERATURE 437 


laboratory technicians and office workers. Journal of Industrial Hygiene and 
Toxicology, Vol. 23, pp. 83-80, 1941. [Bibliography of 15 titles.] 

Vance, B. B., C. A. BARKER, and D. F. Mrtter. Edited by W. E. Teeters. Biology 
Workbook. Philadelphia (J. B. Lippincott Co.), 1941. Pp. iv + 316. 10% 
X 7 inches. 92 cents (paper). 


2. Mathematical and Statistical 


Cuampers, E. G. Statistical Calculation for Beginners. Cambridge (The Univer- 
sity Press); New York (The Macmillan Co.), 1940. Pp. viii + 110. 8% 
X 5% inches. $2.00. 

Dopp, Epwarp L. [Review of] Theory of Probability, by Harold Jeffreys. 
Bulletin of the American Mathematical Society, Vol. 46, pp. 739-741, 1940. 

Dopp, Epwarp L. The substitutive mean and certain subclasses of this general 
mean. Annals of Mathematical Statistics, Vol. 11, pp. 163-176, 1940. [Bibli- 
ography of 37 titles.] 

Dopp, Epwarp L. The problem of assigning a length to the cycle to be found in a 
simple moving average and in a double moving average of chance data. 
Econometrica, Vol. 9, pp. 25-37, 1941. [6 bibliographic footnotes.] 

HerscH, LiesMANN. De quelques potentiels-vie et de certaines variétés de vie 
moyenne. Revue de l'Institut International de Statistique, No. 3/4, 1940. 
Pp. (of reprint) 34. 

Lorxa, AtFrep J. A contribution to the theory of self-renewing aggregates, with 
special reference to industrial replacement. Annals of Mathematical Statistics, 
Vol. 10, pp. 1-25, 1939. [Bibliography of 2% pages.] 

Lorxa, ALFRED J. On an integral equation in population analysis. Annals of 
Mathematical Statistics, Vol. 10, pp. 144-161, 1939. [7 bibliographic footnotes. ] 

Lorxa, ALFreD J. Sur une équation intégrale de l’analyse démographique et 
industrielle. Bulletin de l’ Association des Actuaires suisses, Fasc. 40, pp. 1-16, 
1940. [5 bibliographic footnotes. ] 

STEPHAN, FrepeRICK F., and W. Epwarps Deminc. On the sampling methods in 
the 1940 population census. U. S. Department of Commerce, Bureau of the 
Census, Washington, D. C., March, 1941. Pp. 12. 

Stourrer, SamMuEL A. How a mathematician can help a sociologist. Read before 
a Joint Session of the Institute of Mathematical Statistics and American 
Sociological Society, Philadelphia, December, 1939. Pp. (of reprint) 8. 

Stourrer, SAMUEL A. Intervening opportunities: a theory relating mobility and 
distance. American Sociological Review, Vol. 5, pp. 845-867, 1940. [Bibli- 
ography of 6 titles.] 

v. VERSCHUER, OTMAR Frur. Statistik der Zwillingsforschung. Die Statistik in 
Deutschland nach Ihrem Heutigen Stand, pp. 373-381, 1940. [Bibliography 
of 2 titles.] 

Wotrte, Daet. Factor Analysis to 1940. Psychometric Monograph No. 3. Chicago 
(University of Chicago Press), 1940. Pp. vii + 60. 94% X 5% inches. $1.25 
(paper). [Bibliography of 530 titles.] 











438 HUMAN BIOLOGY 


3. Other and General 


Bates, Marston. Studies in the technique of raising anopheline larvae. American 

Journal of Tropical Medicine, Vol. 21, pp. 103-122, 1941. [Bibliography of 
, 9Q titles.] 

TASCHDJIAN, E. Typology and Topology. Peking (The Catholic University 
Press), 1941. Pp. 26. 834 X 6 inches. (paper). [Bibliography of 209 titles.] 

Wer, Jonn M. Technic for demonstrating antibodies against tuberculin in experi- 
mental animals with sensitized collodion pellets. Proceedings of the Society for 
Experimental Biology and Medicine, Vol. 46, pp. 47-51, 1941. [1 bibliographic 
footnote. } 


MISCELLANEOUS 


Guyer, Micnagt F. Animal Biology. Third Edition. New York and London 
(Harper and Bros.), 1941. Pp. xix + 723. 9% X 6 inches. $3.75. [“Refer- 
ence books” of 4% pages.] 

Mavor, James W. General Biology. Revised Edition. New York (The Macmillan 
Co.), 1941. Pp. xxx + 897. 9% X 6 inches. $4.00. [“Suggestions for 
further reading” at the end of most of the chapters. ] 

ParsHLey, Howarp M. Biology. New York (John Wiley and Sons) ; London 
(Chapman and Hall), 1940. Pp. ix + 232. 8% X 5% inches. $2.25. 
[Bibliography at the end of each chapter ; bibliography of 3 pages.] 

Suutt, A. FRANKLIN, with the Collaboration of Gzorce R. Larue and ALEXANDER 
G. RutHven. Principles of Animal Biology. Fifth Edition. New York and 
London (McGraw-Hill Book Co.), 1941. Pp. xiv + 417. 9 X 5% inches. 
$3.50. [“‘References” at the end of each chapter.] 

SNELL, Georce D. [Editor] and Tue Starr or THE Roscoe B. JAcKSON MF™MoORIAL 
Lasoratory. Biology of the Laboratory Mouse. With a Chapter on Infectious 
Diseases of Mice, by J. H. Dingle. Philadelphia (The Blakiston Co.), 10941. 
Pp. ix + 497. [Bibliography of 341 titles.] 

Wooprurr, L. L. [Editor]. The Development of the Sciences. Second Series. 
New Haven (Yale University Press), 1941. Pp. 336. 9 X 5% inches. $3.00. 
[Bibliography at end of book and bibliographic footnotes with some of the 
sections. } 

Woonrurr, L. L. Foundations of Biology. Sixth Edition. New York (The Mac- 
millan Co.), 19041. Pp. xvii + 773. 8% X 5% inches. $3.75. [Bibliography 
of 14% pages.] 














